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ACCUMULATORS ON FERRY BOATS. 
It has repeatedly been shown that for a power service having rapid 


and considerable fluctuations of demand the accumulator adds very 
greatly to the efficiency of the system by smoothing out the load 
upen boilers, engines and generators, and thus permitting them to 
be operated under conditions of high economy. S 





The conditions of load necessary for the most advantageou: use of 
an accumulator system are almost exactly those encountered by the 
engine of the ordinary steam ferry boat, especially when the distance 
the boat traverses in regular service is small. When the boat is rest- 
ing at either end of its journey the demand upon engine and boilers 
is nil, while their full output is demanded when the boat is moving at 
full speed. In the case of a boat giving a ten minute service, five 
minutes under way and five minutes at rest at either end, the average 
demand upon the engine would be less than half the maximum de- 
mand (less than half because of the periods when the craft is allowed 
to drift in stopping). This is a highly inefficient way of operating 
engine, boilers and fires and, in addition, requires the equipment of 
the boat with an outfit of machinery twice as large as would be requi- 
site to furnish the average power. It has been found in practice that 
multiple-expansion high-pressure engines in this service do not give 
the economy which might be expected of them, owing to the time 
necessary to bring the cylinders to the proper temperature in starting. 





In the case of a boat making such a schedule as the above and 
requiring 1500 horse-power at full speed, the motive equipment 
might be replaced by an engine and boilers of 750 horse-power, a 
dynamo of 600 kilowatts, a motor of 1200 kilowatts on the screw 
shaft, and a battery of about 1000-kw hours capacity. The boilers, 
engine and dynamos could be worked all the time under a perfectly 
steady load if the generator fields were suitably wound and connected 
up, a condition permitting the highest economy of working. The 
jarring and vibration of the boat would be reduced, thus tending to 
increise its life and diminish depreciation. In case of an accident to 
the engine the battery would contain a reserve capable of propelling 
the boat for about one hour at full speed and for more than two 
heurs at half speed, which would be long enough to tide over the 
repair of an ordinary break down. Of course the first cost and the 
complexity of such an equipment would be greater than that of the 
1500-hp engine and boilers, and its weight would probably be 
greater, but the losses in the generator, batteries and motor would 
probably be more than made up in the increased economy of the 
engine and boilers, and the increased flexibility of the system might 
outweigh its disadvantages. The control of the propeller speed could 
also be effected to a nicety directly by the pilot instead of roughly 
through signals to another person, a consideration of no small mo- 
ment in service requiring such frequent landings. 





This arrangement would make a perfectly practical means for the 
application of gas or oil engines to such work, by which a consid- 
erable economy of fuel and a reduction of the crew by one man 
might be gained, as well as a saving of weight and of all the space 
above the main deck occupied by the boiler and engine trunk. 
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BLECTRIC HEATERS. 
In the French notes in this issue there is described a new form of 


electric heater, in which the resistance consists of tubes filled with 
agglomerated crystals of silicon. The remarkable claim is made 
for this apparatus that its efficiency is higher than that of any other 
electric heater, and that by its use the cost of electric heat may be 


greatly reduced. 





It is well to keep in mind the fundamental principle of the con- 
servation of energy. Whenever an electric current is impeded by a 
resistance a certain amount of energy is transformed into heat, this 
aniount depending solely upon the amount of current and the value 
of the resistance. If two electric heaters of the same resistance are 
connected across mains of the same voltage they will each absorb 
precisely the same amount of energy and each give out precisely the 
samc amount of heat, and in each case the efficiency of transforma- 
tion, by which is meant the ratio between the electric energy ab- 
sorbed and the heat energy given out, will be 100 per cent.; provided 
there is no other work done by the current than the heating of the 
resistance, no electrolytic or mechanical effort involved. While this 
is true of the heater as a transformer of electrical energy into heat, 
when used for the local application of heat, as in cooking, for in- 
stance, the ratio of heat usefully applied to that wasted in radiation 


may be and often is very low or zero. 





Efficiency, however, must not be confounded with availability. 
If there were put in circuit together two equal resistances, one 
composed of a great length of a good conductor, having large cross 
section and surface, and the other of a small quantity of a highly re- 
sistant substance, the heat emanating from each when traversed by the 
same current would be the same; but it might be manifested only by 
an imperceptible warming of the first, while the second might be 
brought up to a high temperature. In this case the availability of the 
second for some purposes to which electric heating is applied, such 
as cooking, etc., would be decidedly greater than that of the first, 
but the efficiencies of the two, as well as their value for general at- 


mospheric heating, would be identical. 





It is not in the direction of improved efficiency of the apparatus 
that efforts to cheapen electric heating must be made, but solely in 
that of cheapening the current that supplies them. It is a possibility 
that some simple, efficient means of thermal storage may be devised, 
whereby electricity for heating could be delivered from a central sta- 
tion at the hours best suited to steady its load (and hence at a com- 
paratively low price) and the heat stored during these hours, so to 


speak, on the consumer’s premises to be used as desired through the 


day. 





In this connection it is interesting to note some of the fundamental 
laws of heating, which may be taken into account in connection with 
the limited application of electric heaters to atmospheric heating, this 
bein, restricted in the present state of the art practically to car heat- 
ing. The general tendency of heated air is, of course, to rise and re- 
main in the upper part of the apartment, where it is not wanted at all, 
the colder air falling to the part where the heat is desired. To mini- 
mize this the currents of heated air should be as well distributed and 
brcken up as possible, as a current of slightly heated air of very large 
cross section does not rise as forcibly as does a small shaft of highly 
heated air. This is well illustrated by the ordinary central draft oil 
lamp, the heat from which rises rapidly to the ceiling of the room in 
a solid shaft, so hot that the hand cannot be held over it, and often 
carrying as much heat as that delivered by a good sized steam radi- 
ator, but affecting the temperature in the lower part of the room in a 
An electric heater, to take an extreme case, of 


very different way. 
sufficient radiating surface to dissipate its heat with a rise of only 
10° above that of the atmosphere, will not appear to be giving off 
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nearly as much heat as a smaller one absorbing the same energy and 
delivering a relatively small stream of air heated 100°. The prospec- 
tive purchaser is easily convinced that the latter is the better of the 
two, and as it is much the cheaper, the high temperature heater is 
often used in spite of the disadvantage pointed out above, and the 
increased risk of burn out and fire in case of restricted air circula- 


tion, partial short circuit or overload. 


THE PROBLED OF THE RAIL JOINT. 

Rails for street car service are necessarily mounted on a founda- 
tion quite non-elastic, as compared with that available for railway 
service on private rights of way. A glance at the rails of a well- 
ballasted steam road, when a locomotive or heavy car passes over 
them, shows plainly the undulating wave of depression that appears 
to run along under the wheels, indicating the yielding nature of the 
support. This yielding does not necessarily mean a loss of power, 
as with high grade ballast the resilience is high, and on this ac- 
count the rail springs back behind the wheel, the latter, therefore, 
rolling on a horizontal surface, instead of always running up hill, 
as would be the case if the track retained its depression for any 
considerable length of time, owing to low resilience. In'street car 
work this elastic structure has been found to be practically un- 
attainable. Owing to the impossibility of frequent ballasting under 
a pavement and the consequent necessity for a track which shall not 
require constant attention it has become customary to go to the 
other extreme, building the track on a solid bed of concrete, and 
making the rails extremely heavy, heavier even than those for the far 
The necessity for 





greater weights of steam locomotive service. 
this arises solely from the difficulties with rail joints, 100 pounds 
of steel being often used in every yard of a rail in order simply to 
get a stiff end. Even with the hundred-pound girder rails, 9 inches 
high on solid concrete foundations, the continued pounding of the 
street cars on a low joint will bend the heavy girder and thereby 
aggravate the drop of the joint and increase the bending action until 


the trouble must be fixed. 


Many attempts have been made to overcome this difficulty by 
means of extra heavy tie plates, truss joints, lapped rails, riveted 
structures and such devices, but with no great measure of success, 
Attempts have been made to rigidly fasten the rails together by 
means of heavy tie plates welded electrically to the webs of the 
abutting rails, but the stresses set up by thermal expansion and 
contraction and the weakening of the steel about the welded parts 
cause frequent breakage in such tracks. Even a solid mass of iron 
cast in place about the ends of the rails and known as the “cast 
weld” joint, although it seems to give metallic continuity at first, 
does not make a true metal to metal weld, and the rails in their 
lengthening and shortening gradually work loose from it. Conduit 
roads with their 300 pounds or more of steel and about the same 
amount of cast iron per yard of single track, all bedded in a solid 
continuous mass of concrete, are not free from this difficulty, as 
shown by the pounding of cable roads after a few years of service, 
and this in spite of the fact that cable cars are easier on the track 
than any other mechanically propelled tramway vehicles. 





Another difficulty peculiar to electric roads is the maintenance 
of high electrical conductivity across the joints, almost all electric 
railways depending upon the track for the return circuit. ‘Stiff 
bonds riveted, soldered, brazed or welded to the rails are almost 
certain to work loose or break with the continuous vibration and 
working of the track under the wheels and the lengthening and 
shortening with the seasons. Electrolytic action between the cop- 
per of the bond and the steel of the rail is certain to ensue in the 
corrosive liquids with which road beds are saturated, this being 
greatly increased by the current transmitted, and the high potential 
difference often existing between the track return and the adjacent 


ground. 
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London Electric Light Stations—ill. 





BY HERBERT C, GUNTON. 
SHOREDITCH MUNICIPAL ELECTRICITY DUST DESTRUCTOR UNDERTAKING. 


HE work which is being done in electricity 
supply by the Shoreditch Vestry is 
marked by many points of special inter- 
est and importance and is thoroughly 
representative of modern municipal en- 
terprise. The borough of Shoreditch, 
situated in the east central district of 
London, with an area of I square mile 
and a dense population of 124,000, offers 
a magnificent field for the sale of elec- 
tricity for lighting and power purposes. 
This was fully appreciated by three elec- 
triclighting companies, who early applied 
for provisional orders. The vestry was, 
however, not disposed to allow the sup- 
ply of electricity to pass into the hands of 
a private company and, having appealed 
to the rate payers on the subject and re- 

ceiving their support, it applied for a provisional order which re- 

ceived royal assent in July, 1892. After making most careful in- 
quiries as to the practicability of the scheme it was eventually de- 
cided to combine a dust destructor with the electric light station, 
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these to be erected on a co:mon site with a public library, mu- 
seum, public baths and wash house, the latter also being heated 
from the destructor cells. It will be well in drawing conclusions 
from the experience of Shoreditch in combining a destructor with 
an electric light station to remember that the area of supply is more 
densely populated than usual, so that a comparatively large amount 
of refuse is available and also that the class of refuse is distinctly 
favorable for combustion purposes. 

The arrangement of the plant is quite different from that described 
in the account of the St. Pancras Vestry system. Destructors and 
boilers are combined together in the same house, which is 8o feet 
square. It contains six water tube boilers, each with 1300 square 
feet of heating surface, and twelve cells, each having 25 square feet 
of grate area. Each boiler is placed between two cells and is provid- 
ed with means for firing with coal in the ordinary way if necessary. 
The cells may be worked in conjunction with or independently of 
the boilers. In the former case the gases must pass out from the 
front of the cells over the boiler tubes and out at the back into the 
main flues and through settling chambers into the main stack. 
When working independently the gases pass out at the back of the 
cells. The refuse is hoisted from the carts by electrically driven 
hoists and is fed into the cells at the top by charging trucks, as 
shown in the illustration. Forced draught is supplied either by 
electrically driven fans or by a steam jet. 

It is anticipated that the most efficient rate at which to work the 
cells will be about 10 tons per cell per day, and the combination has 
been designed so that when ten cells and five boilers are working 





SHOREDITCH Low TENSION PLANT. 














ms eageneatenice 





352 THE ELECTRICAL WORLD. 


the average evaporation per hour from the refuse alone will about 
equal the average quantity of steam required by the engines 
throughout the whole of the twenty-four hours, All the details of 
the steam raising plant are not yet in working order, but the method 
of operation will be as follows: Owing to the necessity of continu- 
ally burning the refuse it is intended to generate steam at a uniform 
rate throughout the twenty-four hours and during the daytime to 
pass it into a thermal storage cylinder 35 feet long and 8 feet in 
diameter, where it will be mixed with cold water in such propor- 
tions that by the time the load comes on the station the boilers can 
be supplied from the cylinder with feed water at the temiperature 
corresponding to the working pressure. 

The distribution of 
steam and feed water is 
carried out in duplicate 
throughout. The main 
steam pipes are 10 
inches in diameter and 
are carried between the 
two sets of engines. 
The branch pipes of the 
engines are also in du- 
plicate down to the en- 
gine stop valves. Hop- 
kinson’s patent isolating 
valves are fitted to the 
boilers, the steam being 
automatically cut off 
from.a boiler the pres- 
sure of which falls low- 
er than that of the 
others. There are three 
sets of three-throw feed 
pumps, each capable of 
delivering 12,000 pounds 
of water per hour, driv- 
en through helical spur 
gearing by vertical 
steam engines. The feed 
water, which is drawn 
from the town mains, 
can either be supplied 
to the boilers direct or 
through the thermal 
storage tank. 

The engine room 
equipment comprises 
both high tension and 
low tension continuous 
current generators, 
worked in conjunction 
with motor transform- 
ers and a two-wire dis- 
tributing system, this 
being adopted in view 
of the probable exten- 
sive demand for motive 
power and the distance 
of the central station 
from some of the points 
of supply. The low tension plant consists of three Willans three- 
crank compound engines, each driving direct at a speed of 150 r. p. 
m. an Electric Construction CSmpany bipolar dynamo having an 
output of 450 amperes at 165 volts. The high tension dynamos, also 
of the bipolar type, are three in number, each having an output 
of 150 amperes at 1100 volts, and are driven direct by Willans three- 
crank compound engines at a speed of 300 r. p. m. The high ten- 
sion dynamos are all excited from the low tension bus bars. All 
the engines are fitted with automatic expansion gear designed to 
ensure economical working and correct governing within a range 
of steam pressure of 120 pounds to 200 pounds per square inch, this 
variation of pressure being unavoidable with the method of raising 
steam adopted. The generators have drum armatures with 
Eickemeyer windings and have guaranteed efficiencies of 95 per 
cent. at full load and 02 per cent. at half load. The guaranteed 
consumption of water per electrical hp-hour for the combined 
sets is: 


~ 
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—Lbs. per E. H. P. hour (non-condensing).— 
200 lbs. pres. 160lbs.pres. 120 lbs. pres. 


WM EG 6.00. cteetescancetess 24.5 26.4 27-5 
B5GI £006. ccs... sevesvecoses . 30.5 365 36.5 


Two sets o> motor transformers of 60-kw capacity at 450 r. p. m. 
are also included in the engine room plant. One of these has_a 
variable ratio of transformation, viz., 60 amperes at a voltage of 
1000 to 1100, to 400 amperes at a voltage of 150 to 165. These sets 
can be used at times of light load to transfer power from either 
side of the system to the other. For charging sets of accumulators 
a booster transformer is also provided, having a capacity of 170 
amperes at 165 volts for six hours. 

There are three main switchboards in the central station, the 
high tension, the low 
tension and the are 
light board. The first 
contains panels for the 
high tension generators, 
the station motor trans- 
formers and the high 
tension feeders. A good 
view of this board is 
given herewith. The 
field resistances for the 
generator enable’ the 
pressure to be varied 
between 1000 and I100 
volts, the generator 
fields being excited 
from the low tension 
bars. The feeders are 
provided with regula- 
ting resistances and 
there is also a two-way 
switch arrangement for 
putting each feeder in 
connection with a com- 
mon starting rheostat so 
that the motor trans- 
former connected to the 
sub-station end of any 
particular feeder may be 
safely started up from 
the central station. This 
starting rheostat arm is 
fitted with a magnetic 
hold, which keeps the 
arm full on during the 
time that the current to 
the feeder is passing 
through it. Immediate- 
ly on the switch being 
altered to put the feeder 
straight through to its 
panel, thus cutting out 
the starting resistance 
switch, the magnet is 
deprived of its current 
and releases the arm, 
which flies back to 
full resistance position 
and is then ready to have another feeder connected 
through it without danger. The high tension feeder panels 
also contain switches for “firing’’ the automatic switches at sub- 
stations, whereby the low tension sides of the motor transformers 
are connected to the network. The low tension switchboard con- 
tains panels for the low tension generators, with field resistances to 
vary the pressure from 150 to 165 volts, and a panel for the battery 
of accumulators. The bus bars on the arc light switchboard receive 
current through fuses and a reversing switch, the object of the latter 
being to operate the automatic switches which turn on or off the 
incandescent lamps mounted on the same poles with the arc lamps 
for street lighting, this method being similar to that employed at 
Hammersmith and recently described in the pages of THE ELEc- 
TRICAL WorLp. The arc lamps are run nineteen in series off 
the 1000 volt bus bars and are carried on poles provided with brack- 
ets for two 32-cp incandescent lamps. The side streets are lighted 
by incandescent lamps only. The underground mains for the whole 
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distributing system consist of vulcanized rubber insulated cables 
and paper insulated cables drawn into Doulton earthenware conduits. 
The two-wire system of distribution has been adopted on account 
of its simplicity and the small distance from the sub-stations to the 
boundaries of the area of supply. The system of charging adopted 
for lighting purposes is that of 
the Wright demand indicator, 6d. 
per unit being charged for an 
average daily use of two hours 
for each lamp demanded through 
each half year, and 4d. per unit 
for the current consumed beyond 
that average two hours consump- 
tion. There are two rates of 
charging for current for motive 
power purposes, viz.: 3d. for cur- 
rent which may be demanded at 
all times of the day and night, 
and 2d. for current that may be 
demanded during the hours of 
daylight. It may ‘be added that 
the maximum load on the station 
is now about 250 kilowatts, and 
all the refuse which can be ob- 
tained is being burnt, so that ob- 
viously when the load increases 
to a much greater amount, as it 
is sure to do, coal will have to 
be very largely used. 
ISLINGTON VESTRY. 

The electric lighting system of 
the Islington Vestry represents 
the best modern practice in alter- 
nate current supply,and there are 
many special features about the 
design ofthe central station which 
call for comment. Islington is the 
largest residential suburb, includ- 
ing an area of about 3000 acres, 
withapopulation of about 340,000. 
After careful consideration it was decided to have one central sta- 
tion supplying alternating current at 2000 volts to transformer street 
chambers feeding two wire distributing mains at 100 volts. The 
streets are lighted with alternate and direct current arc lamps. The 
current was first supplied to consumers in January, 1896. 
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The central station is conveniently situated near the Great North- 
ern Railway and the centre of the parish, and has been most beau- 
tifully designed, the provisions made for handling machinery, stores, 
coal, etc., being most complete and effective without being too elab- 
orate. The engine room is designed to accommodate two lines of 
generating plant and is placed be- 
tween two boiler houses, this ar- 
rangement permitting of consid- 
erable .extensions without de- 
stroying the compact nature of 
the station. The engine room and 
boiler houses are in communica- 
tion at one end with a long gang- 
way into which coal and machin- 
ery can be brought either from 
the main entrance or direct from 
the railway siding in trucks. Over 
this gangway and opening into 
each other are a series of offices, 
store rooms and test rooms, and 
each of these is provided with a 
trap door and a hoisting girder so 
that goods for particular depart- 
ments can be delivered direct to 
their destination. 


The coal is handled in the fol- 
lowing manner: After being 
weighed in the gangway on an 
Avery weigh bridge, which 
punches the correct weight on a 
ticket when balance is obtained, 
the truck is turned into the boiler 
room and drawn along the top of 
a series of coal bunkers by means 
of a winch which also tips it up. 
This winch and the cranes in the 
engine room are driven by ropes 
from an engine which also does 
duty in the station workshop. 
At present the steam _ raising 
plant installed occupies about half the ultimate length of 
one of the boiler houses and includes six Lancashire and two Bab- 
cock & Wilcox boilers, each of 5000 pounds evaporative capacity. 
These are set so that adjacent boilers are separated by a narrow 
space of 3 inches, while each is provided with an overhead chamber 
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giving 18 inches clearance from the top of the shell for inspection 
purposes. The whole is well lagged with non-conducting material 
and the result is a very cool and efficient boiler room. The station 
is worked non-condensing, but the feed water, which is drawn from 
the town supply, is passed through feed water heaters on the way to 
the boilers. 

The arrangement of the main steam pipes is admirable and con- 
tains some novel points. Each boiler is connected with a separate 
engine and can also be connected to an equalizing main running the 
whole length of the boiler house. This results in a smaller main 
and fewer valves than if a ring main were adopted, while all the ad- 
vantages of the latter system are maintained, any boiler being able 
to supply any engine. The working pressure is 125 pounds per 
square inch. The plant in the engine room has a maximum capacity 
of 800 kilowatts and consists of four 125-kw sets and one 300-kw 
set, the latter having been quite recently installed. The engines are 
of the Adamson Wheelock horizontal cross compound type, run- 
ning at 95 r. p. m. Engines Nos. 1, 2 and 3 are fitted with adjusta- 
ble Wheelock valve gear on the high pressure cylinders only, while 
Nos. 4 and 5 have it on both cylinders. The valve is of the multi- 
ple port gridiron type, the maximum travel being only five-eighihs 
of an inch. Forced lubrication will shortly be applied to all these 
engines, the pressure being adjustable from 12 pounds up to 100 
pounds in, case of emergency. 

Three of the 125-kw 2000-volt alternators were supplied by Messrs. 
Fowler & Co., two of them being rope driven and the third being 
of the direct driven fly-wheel type. The fourth 125-kw and the 300- 
kw machines are direct driven fly-wheel Ferranti alternators. The 
exciters are rope driven from the alternator shafts. The direct 
current arc lighting plant consists of five Ferranti rectifiers, each 
capable of supplying thirty 12-ampere arc lamps. Each set consists 
of a synchronous motor driving its rectifying commutator, and sup- 
plied from a transformer which automatically adjusts the current 
and keeps it to the necessary constant value. With regard to the 
distributing system at Islington concentric armored cables, with 
vulcanized insulation, are used, and these are run in cast iron pipes 
with pulling-in boxes at intervals, enough “slack” being left in each 
box to allow of the connection of a transformer, if necessary. The 


transformer chambers consist of cast iron tanks and are large 
enough to accommodate a 20-kw Ferranti transformer. From these 
chambers distributing leads are led to service boxes. The vestry 


charges 5d. per unit for public lighting and 7d. per unit for private 
lighting, with a sliding scale on the Wright system. The total costs 
per unit sold for the first year’s working was 4.58d. It is an inter- 
esting fact that Mr. Albert Gay, the electrical engineer to the Isling- 
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ton Vestry, was the first man in London to run alternators contin- 
uously in parallel. 
THE WESTMINSTER SUPPLY CORPORATION. 

The system of this company consists of three generating stations 
which supply continuous currents to three wire networks at a pres- 
sure of 220 volts across the outside wires. The Millbank station 
supplies the district around Victoria station, including the highly 
populated office buildings in Victoria Street. The Eccleston sta- 
tion feeds the district between Victoria and Hyde Park. These two 
stations are worked condensing, but the third, viz., the Davies Street 
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SWITCHBOARD, ISLINGTON. 


station, which supplies Oxford Street, Regent Street and Piccadilly, 
is non-condensing. The three stations, although supplying separate 
networks, are connected together by tie lines. By careful attention 
to the arrangement of the engine room plant to suit the different 
loads a very high load factor is maintained, and the low cost per unit 
sold, which will be referred to later on, goes to prove what can be 
achieved by careful and thorough organization and supervision, 
combined with the advantages which’ accrue from a large demand. 
The Davies Street station, the output of which is nearly 15,000 
amperes at 112 volts, contains dynamos by Elwell-Parker, Siemens 
and Crompton, direct driven by Willans compound erigines. These 
sets, which are arranged in two rows down the engine room, include 
five sets of 400 horse-power each, six of 250 horse-power each, two 
of 150 horse-power each, and two of 80 horse-power, the last two 
sets being used for balancing purposes. The engines are supplied 
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from a ring main with steam at 150 pounds pressure, the boiler 
room equipment including two Fraser and twelve Davey Paxman 
boilers, four of the latter having been recently erected. The engfne 
room plant is supplemented by a battery of Crompton Howell ac- 
cumulators, having a capacity of 800 ampere hours. 

The following figures, relating to the output from the whole sys- 
tem for the year ending December 31, 1896, will be of interest: The 
total works cost (or cost of operation) for the year 1896 come out 
at 1.24d. per unit sold and the total cost per unit sold at 2.09d., the 
ratio of total cost to revenue being 35 per cent. These results are 
the best obtained by any of the London undertakings. The men are 
encouraged to co-operate in obtaining these good results by being 
entitled to a bonus, which is granted when the cost of any operation 
is reduced by their care without sacrifice of efficiency. 

THE CHARING CROSS AND STRAND ELECTRICITY COMPANY. 

This important system had its origin in a private installation 
belonging to Messrs. Gatti for lighting the Adelaide Gallery res- 
taurant as far back as 1883. Subsequently premises were acquired 
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Davies STREET STATION, WESTMINSTER ELECTRIC SUPPLY COMPANY. 


in Maiden Lane and the Adelphi Theatre and restaurant were also 
supplied with electricity. Gradually outside customers began to be 
supplied, and when an entirely separate concern obtained provisional 
orders in 1889, it was found that Messrs. Gatti were supplying the 
district to the extent of the equivalent of 7000 8-cp lamps. This led 
to a company being formed, which in 1892 took over the whole busi- 
ness from Messrs. Gatti. Since that time an enormous development 
has taken place. In 1896 provisional orders were obtained for fur- 
ther districts, the total area of supply, excluding park and land, being 
now .44 of a square mile, while about 10,500 8-cp lamps are supplied. 
The original method of operation was by means of a three wire con- 
tinuous current system, with 220 volts across the outers, but a new 
generating station has recently been erected on the south side of 
the Thames, from which current is transmitted at 1000 volts 
pressure by trunk mains back to the Maiden Lane station, where it 
is transformed down by motor transformers. The Maiden Lane 
station, which has a capacity of 815 kilowatts, contains Babcock & 
Wilcox boilers fitted with superheaters, and Willans engines driv- 
ing Hopkinson and Siemens dynamos. The plant also includes a 
Crompton Howell battery. The new Lambeth station has a capacity 
of 2225 kilowatts, and contains marine and water-tube boilers with 
superheaters and Belliss engines driving Siemens dynamos. Bitu- 
men mains are employed throughout, being either armored or laid 
in conduits. The usual charge of 6d. per unit, with’sliding scale, is 
made for current for lighting and 4d. for motor power. The total 
costs per unit sold for 1896 is 2.3d., with total costs 48 per cent. of 
revenue. 
CONCLUSION. 

Having now discussed the systems employed by several of the 
most important companies and vestries it must be borne in mind 
that there are others of equal magnitude and playing most im- 
portant parts to which it has been impossible to refer in any detailed 
manner, but it is hoped that the above may give an idea of fhe 
character of the work which is at present being done by electric 
light undertakings in London. The writer wishes to express his 
deep appreciation of the kindness shown by the engineers of the dif- 
ferent companies and vestries in supplying information and in 
placing every convenience at his disposal for inspecting the various 
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Electric Signal System Needed. 





Gen. A, W. Greely, the chief signal officer, has written the follow- 
ing letter to the Secretary of War, who has forwarded it to Chairman 
Cannon of the House Committee on appropriations: 

To ihe Honorable the Secretary of War: 

S1rR:—The estimate of $20,000 for cables to connect electrically 
the fortifications in the harbors of New York, Boston and Phil- 
adelphia has been omitted in the sundry civil bill as reported by 
the House of Representatives. The chief signal officer would be 
deielict in his duty did he not call the attention of the Honorable the 
Secretary of War to the necessity of urging upon the Senate such an 
appropriation. For seven consecutive years the chief signal officer 
has unavailingly recommended the importance of this matter, reciting 
the fact that some of our most important defenses can only be 
reached by messenger. 

The destruction of the military cables between Alcatraz, Angel Is- 
lands and the mainland long since left the fortifications in San Fran- 
cisco harbor isolated and entirely unconnected electrically, and Fort 
Waren, in Boston harbor, is also without reach by telephone or tele- 
giaph. In New York harbor it is true that several posts can com- 
municate with each other over circuitous commercial routes, but such 
complicated methods, inadequate in peace even, would inevitably 
break down in case of actual hostilities. 

These estimates have been recommended both by you and by for- 
mer Secretaries of War, have been repeatedly urged as military ne- 
cessities by the commanding generals of the departments affected, 
and have been heartily approved by the commanding generals of the 
army 

Never more than to-day have time and co-operation been more po- 
tent elements of strength, whether in the industries of peace or the art 
of war. In the business world the most acute minds of the century are 
applying themselves to the development of speedy and increased 
communication, especially through electrical devices, and the failure 
of any country to utilize in this direction the highest inventive skill 
must materially lessen its chance of success in war. In every other 
country of the world the entire system of harbor defense for each 
port is connected electrically, so that not only are intercommunica- 
tion and the transmission of orders constantly maintained, but the 
fire control and the direction of the defense rest under one master 
mid. It must seem hardly credible either to busifiéss men or to ex- 
perts that Congress, after authorizing a system of coast defenses to 
cost millions of dollars, should for years refuse to connect the mili- 
tary forts around the great cities of New York, Boston and San 
Francisco, either electrically or telephonically. In critical emer- 
geucies, such as arise in all defenses, military operations at those 
points would, under existing conditions, be necessarily conducted 
without concert or unison, thus needlessly jeopardizing lives by the 
thovsands and property to the value of hundreds of millions of dol- 
lars. 

The present situation is parallel to that which would exist if our 
great cities, after spending tens of thousands of dollars in thoroughly 
establishing a fire department, should refuse to install therewith an 
electrical signal system or insist that alarms of fire should be sent 
eithe: by messengers or by the nearest commercial telegraph line. 

Very respectfully, A. W. GREELY. 


The Power Exerted on a Bicycle. 





Some recent results of tests made by Professor Carpenter, of Cor- 
nell, to determine the power required to drive bicycles may be of 
more interest toelectrical engineers if reduced to their familiar unit of 
power, the watt. These tests show that for a speed of 5 miles an hour 
on a good level road the rider works at the rate of about 19 watts, 
which is about one-third the power used in an ordinary 16-cp incan- 
descent lamp. At 10 miles an hour the power applied by the rider is 
about 30 watts, and for hard, continuous riding, 100; for a short 
period a good rider can work at the rate of about 250 watts. Every 
lighted incandescent lamp therefore consumes about the same amount 
of power as that developed by three bicycle riders under the ordinary 
conditions, while it is possible for a rider to expend about as much 
power as is required for about five of these lamps. 


English Wages for Skilled Labor, 





One of the municipal electric light installations in England, name- 
ly, that at Tunbridge Wells, advertises for a “shift engineer,” at the 
princely salary of £50 per annum, which is the equivalent of about 


$4.62 per week. 


a ae ee ee = . o - = = = enrm een ern eee 
. . APR de am NEY eh RR IR a angen eer nete ee = ~ ~ 
7 : r _ : ; 7 ii eet AN ak ieee: na ite tala pa pe aeeeemeae ee alee aaa aheiaimemed 

5 . - os i . . ' 





a 
. a 
} 


>on ete ett here nen 


A « renorernee —oe 


ar asssarileraERenneteenaouan eases 


an ten anager i at 


856 THE ELECTRICAL WORLD. 


Incandescent Lamps for 200-Volt_Circuits.* 





BY G. BINSWANGER BYNG. 


Most important in connection with 200-volt supply is the incan- 
descent lamp. The lamp manufacturers have been compelled to sup- 
ply 200-volt lamps at a given candle power and efficiency in the same 
size bulbs as are used for 100-volt lamps. With flashed carbon the man- 
ufacturers meet with the great practical difficulty of properly dispos- 
ing their long thin 200-volt filament in the same space as their 
shorter and thicker 100-volt filament, and therefore most of them 
solve this problem by resorting to a filament of much higher specific 
resistance than would be given by the flashing operation. 

Such a lamp is ready to the maker’s hand by simply taking his 
ordinary carbon filament as it exists before being flashed—that is to 
say, before it is reduced by a fresh layer of carbon being deposited 
on the surface of the original filament. The higher specific resistance 
of an unflashed carbon enables one to easily get over the difficulty 
of size of bulb, as such a filament will give the necessary resistance 
by taking a shorter length. Such filaments have also a greater 
emissivity per cubic millimetre owing to the darker and rougher 
nature of their surface than that of flashed filaments, consequently 
they require a less amount of surface per candle power, and therefore 
the mass of an unflashed filament, at a given candle power and effi- 
ciency, is less than that of the flashed filament. The filaments of 
high-voltage lamps largely used to-day are therefore, in other words, 
faster converters of energy into heat and light than flashed filaments 
of the same candle power and efficiency, although the watts supplied 
to each be the same. On comparing the behavior of such 200-volt 
lamps with that of 100-volt lamps the roughest of tests shows that 
there is a far more rapid falling off of candle power during life with 
the former than the latter. At the same time the efficiency of an un- 
flashed lamp decreases in a given number of hours by a far greater 
percentage than is the case with the flashed lamp. Mr. Robertson 
has made a series of life and efficiency tests on high-voltage lamps. 
They show that in the average unflashed 200-volt 16-cp lamp the per- 
centage loss of candle power in 600 hours is about 42 per cent. and the 
average drop of efficiency is about 35 per cent. These two quantities 
seem to cover the chief practical merits desirable in an incandescent 
electric lamp—. e., the lamp which has the best percentage retention 
of original candle power during its life, together with the best aver- 
age percentage retention (or increase) of original efficiency during its 
life. These tests show that these most desirable points, which have 
been worked on diligently for the last thirteen years, have had to be 
thrown on one side in order to bring about the possibility of using 
the same sized bulb for a given candle power at 200 volts as at 100 
volis. Tests of the behavior of unflashed high-voltage lamps show 
that such lamps sometimes increase in candle power during the first 
100 hours or so. This also happens with badly carbonized or badly 
flashed 100-volt lamps (noted by Professor Ayrton in some of his re- 
cent lamp tests), owing to the initial lowering of their resistance in 
consequence of their not having been properly carbonized in the first 
instance; and this is often accompanied by a great alteration in the 
character of the surface (emissivity) of the filament. The carboniz- 
ing or baking process is therefore still going on in the lamp, and the 
two above-mentioned changes coming together mask the fact that a 
greaz deterioration of the filament has taken place; but a period is 
quickly reached when this fact is no longer masked. This period is 
when there is no further decrease of resistance; but the surface dete- 
rioration still goes on, and thus soon brings about a large percentage 
fa!l of candle power, and on the slightest increase of voltage there is 
now a tendency to increase resistance. These changes seem to be 
initially owing to the fact that the (unflashed) high specific resistance 
carbon is far more volatile than is the case with a good flashed car- 
bon. A microscopical examination of a flashed and unflashed fila- 
ment after each have been running 500 hours shows that the surface 
of the flashed filament is still quite smooth and shiny, whereas the 
surface of the unflashed filament has become very dull, sooty and 
often full of small pit-holes. These pit-holes and soot form a large 
increase of surface, which therefore increases the emissivity of the 
filament, and consequently lessens its candle power, as the watts sup- 
plied keep the same. The property of an unflashed filament becom- 
ing so rapidly less efficient (increasing in watts per candle power) 
acts as a preservative, because the increased emissivity lowers the 


“Extract from a paper read before the (English) Institution of Electrical 
Engineers. 


Vou. XXXI. No. 12. 


temperature. This lowering! of temperature decreases both the ten- 
dency to volatilize and also to further great change of resistance. 
This power of self-preservation leads to such a filament giving some 
satisfaction to the general public, for the latter is satisfied sometimes 
when it obtains a good avertage, or sometimes an excessively long- 
life lamp; but this is very false economy, as it is only purchased by a 
very great falling off in actual efficiency. Mr. Robertson’s experi- 
ence with carbon filaments seems to point to the fact that it is im- 
possible to obtain a carbon filament of high specific resistance with- 
Out its being accompanied by at least the defect of greater volatility. 
In other words, the lowest specific resistance carbon is the best, be- 
cause it is less liable to evaporation, and therefore it gives the best 
retention of original candle power and efficiency, and it is also gen- 
erally mechanically stronger. The specific resistance of many of the 
present types of 200-volt lamps is about 3500 to 5000 microhms per 
cubic centimetre, whereas it is easy to obtain flashed carbons whose 
specific resistance is as low as 2400 microhms per centimetre, and 
even as low as 300 is possible, but not practicable. 

Another important consideration to bear in mind as to whether the 
high cr low specific resistance carbon is the best is that the high 
specific resistance filaments retain their occluded gases in a far more 
persistent degree than is the case with the low specific resistance 
flashed filaments. It is probable that the occluded gases arising from 
the carbonization of the filament are by means of the flashing process 
driven off to a large extent, and in addition the more dense and im- 
pervious nature of the flashed surface prevents the filament from ab- 
soi bing the gases during its subsequent handling or treatment. This 
absorption is a property possessed by all carbon bodies in some pro- 
portion, varying with their density. This greater power of unflashed 
carbon to absorb gases and to retain what it has absorbed than is 
possessed by flashed carbon leads in many instances to sudden de- 
tericration of the vacuum in a finished lamp, accompanied by ‘short 
circviting as soon as the pressure and the condition of the residual 
gases in the bulb has reached its most conductive point. The con- 
sensus of opinion at the present day of the average types of high- 
voltage lamps undoubtedly points to the fact that a large percentage 
are expected to short circuit as soon as they are put up, and I have 
heard several engineers say that they expect about one in twelve to 
go in this way. From these causes, and others relating to the treat- 
ment of filament pointed out above, there seems to be no doubt that 
the average 200-volt lamps have a shorter life than 100-volt lamps. 
Tue above experiences have led Mr. Robertson to design all high- 
voltage lamps that are not restricted by size with well-flashed carbon 
filaments, and such lamps compare favorably with lower voltage 
lamps. 

Another question which is very important in considering 200- 
volt lamps is that of horizontal burning, and contractors should take 
special notice of this. There is no doubt whatever that almost all the 
present day 200-volt lamps are only suitable for burning in a vertical 
pesition. As soon as any other position is adopted defects become 
prominent. The long thin filament soon drops on to the bulb and 
cracks it. Also electrostatic attractions, owing to higher voltage, 
cannot be resisted by the long thin filament, and this is an additional 
cause of the filament approaching the bulb. The effect of electro- 
static attractions on long thin filaments is even noticeable with lamps 
burning in a vertical position. Such lamps have to be designed with 
the object of making their filaments more rigid, and to be thus able 
to withstand the effects of gravity and electrostatic attractions exerted 
by the charge on the bulb; and this is the chief point which makes 
high-efficiency 200-volt lamps so difficult to produce. There is, there- 
fore, a tendency, in trying to avoid the defects just mentioned, to 
make 200-volt lamps as low in efficiency as possible. 

Another fault that exists with the bulk of the present forms of 
high-voltage lamps is that, owing to the same size bulb being re- 


tained, no greater separation can be given between the leading-in . 


wires of the lamp. This is a special difficulty with high-voltage 
lamps which contain two filaments, as in this case the same size cap 
is used, and four wires are passed through the sealing point instead oi 
two, and they are, therefore, more crowded together. This question 
of distance apart of leading-in wires is a vital one, both in the man- 
ufacture of the lamp and in its after use. In the case of unflashed 
carbons this becomes a still greater defect, owing to small distance 
combined with probably greater gaseous emanation. The higher the 
voltage, the sooner are these defects made manifest. Even with 100- 
volt lamps there is, under certain conditions, a tendency for current 
to jump across from pole to pole, owing to the remanent gases in the 





») 











Marc 19, 1808. 


bulb attaining a high state of conductivity. The greatest conduc- 
tivity of the remanent gases which lead to sudden short circuiting 
appears to be when the pressure is about 0.01 mm. But, by reason 
of a continued discharge taking place in all lamps, there seems to be 
a tendency for the residual gaseous molecules to arrange themselves 
in a straight path between each pole. Through such a path discharge 
will take place even in a better vacuum than 0.01 mm. This leakage 
current (sometimes called the “Edison effect”) which leads to short 
circuiting is very prominent during manufacture of high-voltage 
lamps, and to avoid it greater care is required as the voltage in- 
creases. If the size of a bulb for a high-voltage lamp is to be restrict- 
ed todhe present dimensions, there is no doubt that the best lamp 
would still be that which has a single filament, were it not that other 
vital questions step in. Electrostatic effects also increase with the 
voltage, and several most promising patterns of lamps, from all other 
poiuts of view, have had to be put on one side on this account. As 
to the best forms of cap for high-voltage lamps, preference will nat- 
urally be given‘to those in which the poles can be kept furthest apart. 
The simplest holder, with the least moving parts and for always 
making the best contct, is undoubtedly the Edison screw, which, in 
the cases of excessive vibration, can be made with a locking device. 
The slightest want of insulation in the cap between the poles even- 
tually leads to a large leakage current between them or the cap and 
one of the poles, and in many cases this is suddenly established to 
such a large degree as to result in the complete fusion of the lamp 
cap, and sometimes the holder. In such cases a non-metallic lamp 
cap seems to offer great advantages, and has, in my experience, re- 
moved complaints on this score. 

In order to get over the difficulty of size of bulb, etc., many fila- 
ments (beyond the unflashed pure carbon derived from cellulose in 
some form) have been introduced which have a high specific re- 
sistance. This can only be obtained by using a less dense form of 
caibon than has hitherto been found most satisfactory in low-voltage 
lamps. <A form of high specific resistance filament that has been 
tried is where the carbon has been admixed with various oxides, 
borates and silicates of the earth. In addition to mixtures, electro- 
lytic and chemical deposits of these bodies on the surface of carbon 
have also been tried; but although it is a simple matter to obtain 
baked carbons containing these bodies either incorporated with the 
carbon or on the surface thereon, it is quite another matter to ob- 
tain a finished lamp containing these bodies in a form to be of any 
practicable use. The difficulties met with are apparent as soon as the 
lamp is incandesced while undergoing exhaustion. If such lamps be 
incandesced to a temperature exceeding that corresponding to a bril- 
liancy of about 5 watts per candle power there is a gradual separa- 
tion by evaporation of these bodies from the carbon, and their re- 
sulting deposition on the surface of the lamp bulb. The temperature 
of incandescence of the filament in order to obtain any advantage 
which might be derived from the “luminescence” of the rarer earths 
is apparently greater than 5 watts per candle power; and as above 
stated, it has been found impossible to so exhaust a lamp as to leave 
any of the “luminescent” bodies incorporated with the filament at 
temperature higher than 5 watts per candle power, the object sought 
for is consequently defeated. From the above it seems that, with our 
present knowledge, the best form of 200-volt lamp is that which has a 
well-flashed low specific resistance pure carbon filament in a large 
bulb, with a well-insulated moisture-proof cap allowing the poles to 
be placed at a reasonable distance apart. It should consist of a single 
filament, and be so disposed in the bulb that it can withstand the 
disturbing effects of gravity and electrostatic charges on the bulb. 


Experiments and Efficiencies.* 





BY E. F. GIBBON. 


In the electric light business there is probably less attention given 
to the incandescent lamp than to any other part of. the equipment. 
It would seem as though the average station manager is willing to 
accept any lamp, taking for granted the maker’s statement as to its 
efticiency, and putting it in service and letting it remain there to take 
care of itself indefinitely, and caring only for two features, the first 
cost of the lamp and the length of its life. In regard to the first, 
lamps can be bought for 15 cents each, “with a box of cigars thrown 
in for every barrel order,” up to 40 cents without the cigars. With 
regard to the second, if a lamp combining long life with high effi- 


“Abstract of paper read at the joint meeting of the Texas and Mexican elec- 
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ciency could be found it would be ideal, but these two conditions do 
not go together. 

When a lamp is put into service, the curves for candle power and 
efficiency (which are almost identical) rise for the first 100 hours or 
so and then fall off more or less rapidly, the feature which distin- 
guishes a good lamp from a poor one being the rate of this deteriora- 
tion in the candle power and efficiency. The curves shown in the 
accompanying diagrams give a good idea of this action, being taken 
from lamps tested by me in actual service. This is a fairer test, 
in my opinion, that any secured under more ideal conditions in a 
laboratory, as the information we desire about the lamp is what it 
will do under actual service conditions. 

The lamps whose working is represented inthe two curves in Fig. 
I were rated as 108-volt 16-cp 3.5-watt lamps. Photometer tests made 
at intervals of 100 hours on actual working circuits gave the dia- 
grams shown in the figure. The curve No. 1 shows one of these 
lamps worked at its normal rated voltage. This curve runs up to 25 
candle power and out of five of these lamps tested I failed to get any 
to live longer than 150 hours. This I attribute to the fact that the 
lamp was rated above its proper voltage, as other lamps of the same 
make tested at 100 volts gave the results shown in curve No. 2 of the 
saine diagram, starting at 15 candle power and 60 watts. These lamps 
fall below 10 candle power after 600 hours burning. 


CANOLE POWER. 
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The curves shown in Fig. 2 were taken from 108-volt 16-cp 50-watt 
lamps. Curve No. 1 shows an average of 15 candle power for 600 
hours working, and Curve No. 2 shows an average of 14.7 candle 
power for the same time, giving a small difference between the aver- 
age candle powers for this time, but a vast difference in the distribu- 
tion of the light during the time of burning. The useful life of the 
lamp represented in Curve No. 2 is exhausted at 300 hours and the 
lamp should certainly be removed from circuit after 400 hours’ use. 
It is difficult, however, to detect the falling off in the candle power by 
the unaided eye, and the customer is almost certain to neglect re- 
newals, especially if he has to pay for the lamps. 

There may be sonre trouble at first in getting such a lamp as that 
represented in Curve 1, Fig. 2, but I find that if you can show the 
lamp manufacturer that you know what you want he will supply you 
with the lamp you call for. He is not always to be blamed for giving 
a lower economy lamp, as the better lamps are promptly burned out 
on poorly regulated circuits, causing dissatisfaction on the part of the 
corsumer and 4a call for lamps of longer life, which the lamp company 
will promptly supply (with a correspondingly lower efficiency), the 
electric light company being satisfied, but afterward wondering where 
its coal pile is going to. The remedy for this is careful attention to 
regulation and to the lamp efficiency. By regulation I do not mean 
station voltage, but voltage at the lamps. Portable voltmeters should 
be used and frequent tests made of the pressure at various parts of the 
system. A photometer should also be used in connection with every 
central station, and care should be taken that old lamps are prompt- 
ly smashed. 


Putting on Short Dresses. 





The London “Electrical Engineer” states that an electrical paper 
of New York, which has lately reduced the size of its pages, has 
just given up long clothes. 
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Rates for Incandescent Lighting.* 
TT ' * 
BY E, L. WELLS, JR. 

The question of rates for incandescent lighting is one of the most 
intricate problems that the central station man has to deal with. The 
prcbiems of hysteresis, clearance, torque, reluctance, magnetic flux, 
excitation, lag, phase, leakage, resistance, etc., are all solved for him 
and he buys the solutions with his machines. But the question of 
rates brings in many local conditions and personal equations and no 
amount of calculation will deduce a constant that can be used for 
all localities alike, 

There are two general methods of charging with many modifica- 
tious and combinations, namely, the flat rate and the meter rate. The 
flat rate has the advantage of fixing a set expenditure to the user and 
unvarying income to the station. By it a price can be charged in 
exact accordance with what the service is reckoned to be worth, all 
things considered. The distribution of the load, whether heavy or 
light at the time of the general peak, whether intermittent or con- 
tirvous, etc., can be taken into consideration as it cannot in the case 
of the meter. Flat rates also tend to smooth out somewhat the load 
curve, as the customer uses his lights not only when they are most 
needed, but to a greater extent at other times than he would with 
meter service. It has the disadvantages, however, of a considerable 
waste of current by the customer and consequent loss to the central 
station without benefit to the user, and the difficulty of telling, espe- 
cially in large systems, whether the consumer is or is not using more 
lamps and lamps of greater candle power than those intended. 

The meter rate system avoids these objectionable features, but has 
others of its own, The ordinary meter charges as much for 1-kw hour 
used at midday as for the same amount used at the time of the peak 
of the load, the cost of the latter to the station being much greater 
than the former. It also charges as much for one lamp used ten 
hours per day as for ten lamps used one hour per day, which is an 
inequitable condition. Any set rate that might be regarded as a 
fair average price is too low for lamps burning a very short time in 
the day, and too high for lamps burning all night, and consequently 
discourages the latter service, which the central station man most 
wants, and encourages the former, which he least wants. 

Of the numerous modifications of charges for electric lighting in 
use both with meters and flat rates, the following may be mentioned: 

The system in which a rental is charged for every lamp wired in, 
in addition to a fixed charge for the power registered on the meter, 
the first to cover all fixed or standing expenses, and the latter those 
expenses which vary with the current output, such as the fuel burned, 
etc. : 

The two-rate meter system, in which two prices are charged for 
current, the higher for that consumed during the time of the peak 
of the load and the lower rate for other hours, the current being 
switched from one meter to another, or one meter being adjusted 
for high or low speed by a clock. 

The “Wright demand” meter system, which may be used either 
with flat rate or meter methods. Essentially it consists simply of an 
instrument which records the maximum consumption at any one time 
duiing the month, on which consumption the customer pays a fixed 
rental, estimated to cover the standing charges of his proportion of 
the station, as determined by the ratio of his maximum load to the 
maximum station output. The customer then pays either a regular 
meter charge for the power consumed, or a fixed charge if a flat-rate 
system is in vogue. 

The recognition of the importance of the maximum demand is a 
comparatively new point in the adjustment of charges. It has never 
been advocated in connection with gas lighting, for the reason that 
a gas plant has a storage capacity that is lacking in the ordinary 
electric plant. This storage capacity enables the gas company to 
take care of the peaks of the load with just enough gas-making ma- 
chisery to supply the average consumption, this machinery being 
corstantly instead of intermittently productive. 

The ideal system would be one embodying the following items: 

(1) The pro rata return from every lamp burned, covering all fixed 
expenses. 

(2) A fair price for current consumed, estimated to cover the cost 
of those operating expenses that vary with the varying load, together 


with a reasonable profit. 
(3) A distinction in the price for current in favor of that used 


during the hours of light load. 





*Abstract of paper read at the joint meeting of the Texas and Mexican elec- 
trical associations, Laredo, Tex., March 9-12, 1898. 


Vor. XXXI. No. 12. 


(4) Means for automatically classifying the different purposes for 
which the current is used and indicating their extent. 

(5) A sliding scale of discounts, encouraging wholesale use. . 

(6) A separate charge for materials and incidentals. 

While this system may be ideal and even possible, it is hardly com- 
mercially practicable in all its points, although by careful study a 
more or less close approach to it can be made. For instance, the 
Wright demand meter in connection with a recording watt or am- 
peremeter and a properly estimated scale of discounts would fulfill 
all the requirements except the third. This condition is a difficult 
one to satisfy, whether the attempt is made to distinguish in favor of 
current used during the hours of light load by mechanical means, 
or by an estimate of the probable distribution of consumption during 
the day. In view of the costly meter equipment needed to satisry the 
other conditions, a further addition of a two-rate metering device 
would be rather impractical. In fact, we have many cases where 
the expense of installing even a simple meter is not justified by the 
current consumption, unless we charge a meter rental or a minimum 
monthly rate. Two-rate metering devices are best adapted to en- 
coutage the use of current for power work in cities where this class 
of business constitutes a considerable factor. The system of charg- 
ing most in use, and which seems most fair, especially to the con- 
sumer, but which bears the least relation to the actual cost of service, 
is that embodying a fixed charge per kilowatt hour measured 
through the meters, and making no distinction between the regular- 
ity, the use or the time of day when the current is supplied. 


Commercial Electric Condensers. 





Further information concerning the paper of M. Boucherot, before 
the Société Internationale des Electriciens, mentioned under the 
above title in the last issue of THE ELECTRICAL WORLD, gives the 
following additional points of interest: M. Boucherot then made a 
repcrt upon commercial electrical condensers, their application in 
systems of constant potential distribution, and upon a self-excited al- 
ternator. In commercial condensers it is very important to consider 
the quality of the paper used as dielectric. Some kinds of paper heat 
but hold their continuity, other sorts do not heat but crack easily. 
The proper specific resistance of the paper varies between 1 and 3 
megohms per centimetre. Temperature should be considered. In 
some measurements made between 20° and 100°C., M. Boucherot 
obtained for the insulation resistance of various condensers: For 
oil, 3,500 ohms at 95° and 1,450,000 ohms at 17°; for paraffine, 500,- 
000 ohms at 99° and 10,000,0000 at 17°; for oiled paper, 150,000 ohms 
at 44° and for paraffined paper 6 megohms at 40°. A condenser using 
paraffined paper showed an insulation resistance of 2.6 megohms at 
37°, 700,000 ohms at 50° and 100,000 ohms at 80°. For the best re- 
sults from condensers it is not necessary, to-day, to use potential dif- 
ferences higher than 800 volts. Various experiments have shown that 
upon constant potential installations the pressure sometimes runs up 
to abnormal values and punctures the condenser. Condensers can 
be made to work at 40 cycles per second, 3,000 volts pressure, for 
100 francs ($20) per kilowatt and at 100 volts for $30 per kilowatt. 
For a periodicity of 50 cycles per second these figures should be $10 
per kilowatt at 3,000 volts and $15 at 100 volts. Condensers cannot 
be advantageously used for large powers. A condenser of 100-kw 
capacity would cost 5,000 francs, or half as much as a generator of 
the same output. M. Korda said that condensers had been built in 
Buda Pesth, having an insulation of oil in a vacuum. 





A New Use for the Phonograph. 





According to the London “Electrical Engineer” the phonograph is 
being exploited on the British market for the purpose of teaching 
foreign languages. Already a complete course in French has been 
transferred to cylinders by a member of the Academie Francaise, and 
these cylinders will presently be obtainable by students who prefer to 
perfect themselves both in grammar and pronunciation (!) by the 


aid of a phonograph. 





The Disintegration of Accumulator Plates. 





A novel method of preventing the disintegration and falling apart 
of the plates of electric accumulators, as presented at the meeting of 
the St. Petersburg Electro-Technical Society, consists in filling the 
intervening space between the plates with crushed glass. It is said the 
cells are filled with sulphuric acid, somewhat more concentrated than 
that used in ordinary accumulators and are then hermetically sealed. 
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The Evolution of the Rail Bond. 


—— 
To the Editor of The Electrical World: 

S1r:—On noting Mr. Brown’s letter in your issue of February 10, 
1898, I looked up the Edison patents, and found, as I had expected, 
that, though there are several patents on track construction, the first 
patent on the amalgamated bond is No. 509,518, February 14, 1891, 
which describes exactly the Orange bond of 1889-90. 

With regard to the letter of Mr. Edison, quoted by Mr. Brown, it 
is rather ambiguous. It is perfectly true that sodium amalgam was 
used for years in his laboratory, and it is probable that there is no 
laboratory where it was not used, as it is as necessary to the chemist 
a3 hydrochloric acid, and about as commonly used. The statement 
that sodium amalgam joints were made at Menlo Park may be cor- 
rect, though it was not mentioned in 1889, when the Orange bonds 
were made, and Mr. Brown appears to have been equally ignorant of 
it, for he speaks in his article of “the Menlo Park nickel plating,” 
and later on, of Mr. Edison “returning to the methods which made a 
success of the Edison ‘Jumbo’ armature”; but the fact that Mr. Edi- 
son went to considerable expense in getting up apparatus for making 
a bond of cast babbitt metal and copper cable when the Orange work 
was started, which method was used until I made the amalgamated 
bond, shows plainly that Mr. Edison did not attach much importance 
to these early experiments of which I learn now for the first time. 

It is quite easy after a method has proven a success to find antici- 
paticns of it, as a rule, but the fact remains that, even granting all 
that has been said, the Orange bonds made by my method were the 
first amalgamated bonds to prove a success, and with respect to the 
imptovements which Mr. Brown claims to have made, it might be 
as well to wait till the new methods have had the same test as the 
Orage bonds, before claiming improvements. 

I may say that until receipt of THE ELectr1cAL WoRLD contain- 
ing Mr. Brown’s letter, I was unaware that the bond I devised at 
Orsnge had been patented, otherwise I might have hesitated to write 
what must have proved for Mr. Brown an embarrassing letter. I 
may say that as I was at the time employed by the company, I have 
no intention of disputing their possession of the patent, but I shall 
insist that due credit be given me for the device. 

REGINALD A. FESSENDEN. 

WESTERN UNIVERSITY OF PENNSYLVANIA, 

ALLEGHENY, PA. 





To the Editor of The Electrical World: 
Srr:—I have read Prof. R. A. Fessenden’s letter of the oth inst., 


and can assure him that his previous communication was not in the 
least embarrassing to me. I note that he claims to be the inventor 
of the bond described in the Edison patent, which he quotes; on this 
point Mr. Edison’s statements and the records of the laboratory do 
not agree with his recollections. 

It is interesting, however, to note that the amalgams mentioned in 
that patent, which Professor Fessenden says are exactly the ones he 
applied, proved to be short in life and unreliable in resistance. 
The bonds which were successful at Orange were quite different in 
composition and behavior. It is not necessary to wait for the plastic 
bond to make a record, since its present form has been in service 
without deterioration some four years, and has been found highly 
satisfactory. 

Mr. Edison tells me that many different amalgams were tried and 
found wanting while he was at work on the “Jumbo” armatures, 
and that a compound somewhat similar to the present plastic alloy 
made these early dynamos successful. HAROLD P. Brown. 

New York, N. Y. 


To See Ourselves as Others See Us. 





The London “Electrical Review” states “but few improvements in 
the dynamo-electric machine have originated in America. The mod- 
ern dynamo, with all its perfections, is the product of European and 
mestly British science.” 

An English electrical paper also states “there is a splendid field for 
British made electric traction plants in America, as every elettrical 
manufacturer in this country well knows.”’ There has been a general 
impression among electrical manufacturers in America that there was 
something of a field for American made traction machinery in Great 
Britain, an impression justified by the regretful admission made in 
a recent number of the London “Electrical Engineer” that over 
$400,000 worth of American electrical machinery had been imported 
into England during the year. 1897. 
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A High-Tension Switch. 





_To the Editor of The Electrical World: 

S1r:—Referring to an article on “A High-Tension Switch,” in 
the March 5 issue of THe EtectricaL Wor~p, I am considerably 
interested in the statement that “this switch embodies the principle 
which is well known in its application to the Wurts lightning ar- 
rester.” I take no exception to this statement, but simply note that 
the Westinghous Company has always claimed that the Wurts ar- 
rester was dependent for its action upon a non-arcing property in the 
metal used in the electrodes of said arrester. 

The principle of arc prevention or suppression, by means of a se- 
ries of insulated electrodes, is broadly covered by my patent No. 
414,356, November 5, 1889. This patent is now owned by the Gen- 
eral Electric Company. 

Various makers of lightning arresters have apparently used this 
priuciple either with or without some additional device or specified 
principle, to which the virtue has been ingeniously ascribed. The 
action of arc prevention or suppression, due to sub-division in series, 
is probably a mere cooling effect and has been applied to switches in 
a variety of ways, notably in the case of a recent design of motor con- 
troller. The practical suppression of arcing on the break of a high 
tension current of large volume by this means is something striking. 
The application of this principle to a trolley wire section insulator 
his been patented by Prof. Elihu Thomson, this device being in- 
tended to separate adjoining sections of a trolley wire, suppressing 
the arc on passage of a trolley wheel from a live to a dead section, 
or between two line sections. CHARLES WIRT. 

PHILADELPHIA, Pa. 

[The principles involved in the switch described in the article re- 
ferred to appear to comprise both that of the non-arcing metals, used 
in the Wurts arrester and that of the plurality of breaks in series, by 
which a greater cooling effect is obtained, used in the Wirt arrester, 
with still another, namely, the creation of a series of breaks in rapid 
succession, some of which must occur when the instantaneous value 
of the alternating current is almost zero, and its ability, therefore, to 
jump the break is very small.—Epr1rTor.] : 


A Multi-Voltage Direct-Current Dynamo. 





To the Editor of The Electrical World: ; 

S1r:—I notice in your issue of February 5 a description is given 
of a multi-volt, direct-current dynamo, recently brought to the at- 
tention of the public by Mr. S. W. Rushmore. 

In 1893 and 1894 I gave this matter considerable attention, and 
made a great number of experiments on the connection of multipolar 
generators for the purpose of producing two or more potentials 
from the same armature for boosting and equalizing in distribution 
systems. A valuable feature of such a dynamo is that, if the machine 
is compounded and the different feeders leading to the different poten- 
tials are fed through the independent series windings, it makes the 
external system of distribution automatically regulated, and through 
the compounding effect maintains an equal pressure on the mains, 
independent of the variations of load. One of the engineering rea- 
sons why compound machines are not used in multiple arc, low po- 
tential systems is the enormous increase of load on the generating 
units and their engines in the case of short circuits. By dividing up 
the compounding in this way it is perfectly feasible to reduce the 
shock to the system, so that this method can be used with safety. 

I was allowed a patent on the method of producing a plurality of 
E M. Fs. from a single armature rotating in a composite field, gen- 
erated by a plurality of magnetic poles. This patent was granted me 
on June 5, 1894, and the claims fully cover such arrangements of the 
fields, whereby several E. M. Fs. can be generated by a single arma- 
ture. I am glad that this matter has been taken up and presented 
again, as I believe this method will develop into a useful and eco- 
nomical system of electrical control and regulation. 

New York, N. Y. ALBERT B. HERRICK. 


Electrical Spanking. 





According to the “Pittsburg Dispatch,” at the Girls’ Industrial 
Schoo! of Kansas, situated at Beloit, they have what is called a 
spanking chair. It consists of a seatless chair on which the girls are 
pleced. It is high enough from the ground to allow four paddles to 
be operated by an electric motor. Bad girls are strapped in the chair, 
an attendant presses the button and the chair does the rest. 
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Dynamos, Motors and Transformers. 


COMMUTATION OF CONTINUOUS CURRENT DYNA- 
MOS. Housman. Lond. “Elec.,” Feb. 25.—A short communica- 
tion, being a sort of discussion of an abstract of Reid’s recent 
(American) Institute paper. It is thought to be assumed in the 
original that there are two distinct effects due to the current in the 
armature, a distortion of the resultant field and an impedance E. M. 
F., and that it is the sum of these two which is to be balanced -by 
the reversing E. M. F.; as the impedance E. M. F. increases the 
available reversing E. M. F. tends to diminish and become nega- 
tive. The present writer claims that these are not two separate ef- 
fects, but merely two ways of stating the same fact; the diminution 
of the reversing E. M. F. is due to the impedance E. M. F. 
measurements giving only the difference which drives the current 
through the brush contact, or if that is insufficient to absorb it, 
then it is used up in sparking. The distortion of the field may be 
considered to be due to the “superposition of the armature field on 
that of the magnets, or the alteration of the curve of E. M. F. 
measured from section to section around the commutator by the 
inductance E. M. Fs.” of the armature; the result is the same in 
both cases; a consequence of this is that commutation may take 
place where the resultant field is zero and there is no need of any 
additional E. M. F. The effects of non-uniform commutation due 
to the gradient in the reversing field is briefly considered. The so- 
called impedance E. M. F. for uniform commutation does not de- 
pend on the current in the short circuited coil alone, but on a com- 
plicated system of varying mutual inductance; the fluctuations of 
current in the short circuited coil depend on the resultant field only, 
and if this is far from zero, sparking is caused. In an editorial refer- 
ence to this, agreement is expressed with the,statement the the distor- 
tion and the flux are due to the same cause, but it is not thought 
that they are merely different ways of stating the same fact, nor that 
the diminution of the reversing E. M. F. is due to its being can- 
celled by the impedance E. M. F., as this is only partially the cause; 
the most perfect conceivable commutation would be obtained if it 
were possible to arrange a contact to slide along the armature wind- 
ing, but even then there would be an impedance, the value of which 
would be independent of the total value of the armature field, but 
varying in proportion to the current; the current would tend to 
crowd in the tailing portion of the contact, and this effect may be- 
come the principal cause of sparking. There is a time when one 
section on each side has no current, and it is claimed that it is the 
impedance of this section which is the main but not the whole im- 
pedance factor: it is only that portion of the magnetic circuit 
through the coil in the more immediate neighborhood of the arma- 
ture conductor, not the region of choking currents, which practic- 
ally neutralizes impedance, and the latter therefore depends on the 
character of this circuit, being greater in a toothed armature than in 
a smooth one; although this field around the armature conductors 
under commutation is part of the armature field, its effective value 
is quite independent of the resultant field of the armature and field 
windings. 

HIGH PRESSURE MERCURY BREAKS FOR TRANS- 
FORMER SWITCHES. Schlatter. Lond. “Elec.,” Feb. 25.—A 
reply to the recent unfavorable criticisms (see “Digest,” Feb. 5) of 
his automatic transformer switches; the editorial remarks in that 
criticism were unfavorable to mercury contacts; the present writer 
has had ten years’ experience with them, and he claims that the criti- 
cisms are not well founded. In connecting alternators in parallel 
the switching must be done at a precise moment, and for this mer- 
cury switches are matchless; they have been used by his company 
without any hesitation; mercury is the only material by which a 
quick contact is obtainable almost free from resistance: the nroblem 
of transformer switches can be solved only with the greatest difficulty 
without the use of mercury contacts: the after effects of minute 
globules of mercury did not appear at all; the complication of the 
apparatus is only apparent, and must of course be greater than in a 
system in which they are not also switched out. 


ELECTRIC GENERATORS. Parshall and Hobart. Lond. 
“Engineering,” Feb. 25.—In this continuation of their long serial 
they discuss armature windings, dividing them into the drum and 
the Gramme types. Thev give a summary of the conditions gev- 
erning multiple circuit winding. 

ALTERNATING CURRENT MOTORS. Atkinson. Lond. 
“Elec. Eng.,” Feb. 25.—A brief abstract of a recent paper before the 
Institution of Civil Engineers on the theory, design and working of 
alternating current motors; the abstract contains no information, it 
being merely a description of the paper. 

SYNCHRONOUS MOTORS.—“L’Ind. Elec.,” Feb. 10.—Tue 
ELEctTrRICAL Wor-p. Sept. 4, contained an article by Franklin on 
the stable and unstable working of synchronous motors, in which 
however the graphical theory published by Blondel was not in- 
cluded; in the present article this method, which is claimed to be 
very simple, is described by Guilbert. 


Digest 


Current Electrical Literature 6% 
American and Foreign. 


en by Carl, Hering. _, ETRE 





DYNAMOS. Guilbert. “L’Eclairage Elec.,” Feb. 26.—Illus- 
trated descriptions of recent improvements, taken apparently from 
patent specifications. 





TRANSFORMERS.—“Elec. Eng.,” March 3.—An_ illustrated 
description of the new type of Wagner transformers for lighting. 


Lights and Lighting. 


TRAIN LIGHTING.—“Elek. Zeit.,” Feb. 24.—An editorial ab- 
stract of a long article in the “Archiv. fuer Post und Telegraphie,” 
in which the experiences during the past four years are discussed 
(presumably this is limited to the experience in Germany). On ac- 
count of the weight required it has been found best to use high 
efficiency lamps of shorter life; the average efficiency is 2.4 watts, 
and the lamps are changed after about 200 hours, whether they are 
burned out or not; the bulbs are made quite large, in order to di- 
minish the blackening which occurs; the candle power is 12 and 
the illumination produced is greater than with the previously used 
gas burners. The Boese accumulators are used; a battery of 16 
cells weighs 184 kg., and has a capacity of 120 ampere hours; the 
retaining cells are made of transparent celluloid, with occasional 
sight holes to allow the interior of the cell to be inspected. Beside 
the other advantages it was found that there was quite an important 
saving in weight, which for a car 12 meters long was 324 kg. The 
batteries are charged at present in eighteen charging stations, more 
being under construction; in order to charge from the ordinary 
lighting stations the batteries are grouped according to a sort of 
three-wire system, so as to enable higher voltages to be used, the 
unbalanced portion of the current being taken care of in a resist- 
ance. In some of the charging stations an accurate account has 
been kept to determine the cost; allowing for interest and deprecia- 
tion, that for the batteries being 20 per cent., and all other costs. 
it was found that the cost of a lamp hour of 12 candle power was .88 
cent, while the cost of the gas system formerly used was 1.12 cents. 

ELECTRIC FOUNTAIN. Darlington. “St. Ry. Jour.,” March. 
—aAn illustrated description of one recently erected on the Brooklyn 
Plaza. The basin is 120 feet in diameter, and there are over 200 
jets; illustrations show ten different styles of display. The current 
for operating the fountain is taken from the railway circuits in the 
city. 

Power. 


REFUSE DESTRUCTORS.—Lond. “Elec. Rev.,” Feb. 25.—A 
short article, referring to the fifteen years’ experience of Jones. 
There is also a short communication by Hammond on the Shore- 
ditch destructors, in which he shows that the dust in the destructor 
works very detrimentally to the electrical machinery, and that the 
two departments should therefore be kept quite separate. 





EGY PT.—“Eng. News,” March 10.—A note, stating that a 25,000- 
hp power plant for lighting the pyramids and for power purposes, is 
under consideration; the Falls of the Nile will be used and the power 
will be transmitted roo miles, through the cotton growing districts, 
where cheap power could be used; the pyramids are to be lighted in 
the interior and pumping machinery for irrigating large tracts is to 
be used. 

READING. Hopkins. “Elec. Eng.,” March 10.—An illustrated 
description of the power plants. 

FALL RIVER.—‘Power,” March.—A brief illustrated descrip- 
tion of the large direct connected vertical compound engine at this 
station. 

TALLULAH FALLS. Randolph. “Elec. Eng.,’”’ March 3\—A 
brief illustrated description of this falls in Georgia, which is called 
the Niagara of the South; it is suggested to use its power electrically. 


COST OF POWER IN BUFFALO.—“El’ty,” March 9.—An 
editorial, claiming that as steam power costs only about 1 cent per 
hp-hour it is difficult to see how current can be delivered from 
Niagara Falls unless the cost is reduced to less than that. 

WATER POWER BUOY.—“Elec. Eng.,” March 3; reprinted 
from “Industries and Iron.”—An illustrated description of the 
Fletcher system. The buoy contains within it a pump, which is op- 
erated by its motions, a Pelton water wheel connected to a dynamo, 
and an incandescent lamp. -Even on what is practically a dead calm 
sea it may be designed to give a much more powerful light than that 
obtainable from gas in the usual buoys of 50 candle power, and at a 
greatly reduced cost. 


PERCUSSION DRILL. Loring. “Elec. Rev.,” March 9.—A 
brief description of the Marvin electric drills. 


Traction. 
THREE-PHASE MOUNTAIN ROAD ON THE GORNER- 


GRAT. Hoenig. _ “Zeit. fuer Elek.,” Feb. 20.—A well-illustrated 
description of this interesting mountain road, which is the first of its 
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kind, and will be open for traffic July 1, a part of it being already 
completed; the famous Jungfrau railroad and a number of others are 
to use the same system. The experience with the three-phase line at 
Lugano, which was built by the same firm, has been very satisfactory, 
as nas also been the first portion of the present line on which tests 
have been made; these show that the three-phase current is as good 
as the continuous, and in many cases decidedly preferable; it was 
also found that three-phase motors for traction have very excellent 
properties. The length of this road is 9.2 km., and the rise in that 
distance 1600 metres; the gauge is one metre, the weight of a train, 
consisting of a motor car and two trailers, and carrying 110 pas- 
sengers, is 28 tons, from which the calculated horse-power is found 
to be 160, or 180 effective at the motor; two trains are to go up grade 
simultaneously; there are three turbines of the Pelton kind, generat- 
ing 250 horse-power each, of which one is reserve; the original volt- 
age is 5400, which at three sub-stations is transformed down to 540; 
the ground is used as one of the circuits. The locomotive, which 
is illustrated, is entirely new in design; it contains two motors of 90 
horse-power each; they are non-synchronous, have a wire-wound 
armature and contact rings, and can be started from rest with a very 
great overload; they have six poles and a speed of 800, the reduction 
being 12 to 1, and the driving is by means of a rack and pinion; 
to regulate the motors a resistance is inserted in the circuit of the re- 
voiving part. There are two entirely independent systems of brak- 
ing, one operating on the main axles and the other on the motor 
axle, the latter being actuated in three different ways, by hand, au- 
tomatically when a certain speed is exceeded, or automatically if 
the current ceases. On down grade the motors are either short cir- 
cuited or are connected to the line, the down-grade speed being about 
equal to the up; a test made last November showed that the latter is 
quite feasible, the train descending at the proper speed. 

SUBURBAN AND RAPID TRANSIT CITY LINES. Pel- 
lissier. “L’Eclairage Elec.,”’ Feb. 19.—A continuation of his article 
(see “Digest,” last week). He discusses the question of the most 
economical use of the power and claims, that as far as the consump- 
tion of energy is concerned it is of advantage to use the most rapid 
possible acceleration and the most effective braking; the train 
should be accelerated to a rapid speed and then the current should 
be cut off, allowing the train to drift, the brakes being applied only 
at the very end and as rapidly as possible; if the acceleration is less 
rapid it takes much more time to travel over the same distance. A 
curve is given in which the abscissas represent the energy expended 
in watt hours per ton km. and the ordinates the available torque of 
the motors per ton of weight drawn; the time during which the 
power is applied being shorter as the torque is greater; the traction 
resistance is taken as 22 pounds per ton, and it is assumed that the 
brakes can develop at the moment of stopping a resistance of 165 
pounds per ton; this curve resembles roughly an equilateral hyper- 
bola; it shows that, for instance, when the amount of energy is 170 
watt hours per ton‘the traction effort of the motors would be 61 kg. 
per ton while at 30 watt hours it would be 115; but with every dimi- 
nution in the amount of energy expended there is an increase of 
power, that is, the motors, generators, feeders, etc., must be larger, 
and there is therefore evidentlya certain power of the motors at which 
there will be maximum economy; each case must be solved by itself 
and the most economical speed, determined from other considerations, 
as pointed out in the first part of the article, should be considered. 
He then reproduces some of the figures from the recent American 
article by Potter. In the issue of Feb. 26 he gives an abstract of the 
recent article by Davis and Williamson on the proposed line from 
New York to Philadelphia. 


DUBLIN SOUTHERN RAILWAY. Parshall. Lond. “Elec. 
Eng.,” Feb. 25.—A brief abstract of a paper read before the Institu- 
tion of Civil Engineers, giving an account of this railway. Originally 
it did not conform with the Board of Trade regulations regarding 
the fall of potential in the earth return, and it was therefore decided 
to use the high tension alternating current system in conjunction with 
rotary transformers; three-phase currents are used; it has been run- 
ning for two years, and is quite satisfactory; the operation of the 
sub-stations is very simple, requiring only a boy; the motors are 
easily synchronized, owing to the low frequency used; the fall in 
the return circuit is only 3.5 volts, whereas, as originally designed, 
it would have been 18 to 20 volts: special attention is called to the 
ease and reliability with which such a system is operated. 

SURFACE CONTACT SYSTEM. De Syo. “Elec. Tech.,” Feb. 
15.—An illustrated description of a system, presumably his own. At 
every contact there are three underground boxes, one under each 
rail and one in the middle containing the contact; the latter is con- 
nected and disconnected by an arrangement of levers which are 
operated by the wheels of the car as it passes over the rails over the 
other two boxes by auxiliary wheels for that purpose; the complica- 
tion is said to be only apparent, as all the parts are cheap and easily 
constructed. 


ACCUMULATOR TRACTION AT OSTEND. Pierard. 
“L’Elec.,” Feb. 26.—A brief mention of the new experiments which 
are at present being tried with the Marschner battery, in which a 
special substance is used to keep the plates porous and yet maintain 
great rigidity; they weigh 27 kg. complete, and the capacity is 400 
ampere hours; the return trip covers a distance of 147 km., and the 
mean speed is 26 km. per hour, the current varying from 40 to 60 
amperes or 1.4 to 2.2 ampere per kg.; it is claimed that it is a com- 
mercial success. 
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CENTRAL LONDON RAILWAY.—Lond. “Engineering,” 
Feb. 25.—A large double page plate, accompanied by a briet descrip- 
tioa, of some ot the apparatus for this railway. 

EFFICIENCY OF RAILWAY MOTORS.  Fischinger. 
“L’Ind. Elec.,” Feb. 25.—A long extract, with the diagrams of the 
article noticed in the “Vigest,” Jan. 15. 

EXHIBITION OF HOKSELESS VEHICLES.—"L'Ind. 
Elec.,” Feb. 10.—A note, stating that an international exhibition 
will be opened in Paris from June 13 to July 3, under the direction 
of the Automobile Club of France, whose address is 4 Place de 
l’Opera, Paris. 





CENTRAL LONDON UNDERGROUND RAILWAY. “St. 
Ry. Jour.,” March.—This line, which will have a length of about 6/4 
miles, extends under the heart of London, and in the district served 
by it and in its equipment bears a close resemblance to the proposed 
rapid transit line in New York. Its cost will be about $16,250,000, 
and it will be put in operation Jan. 1, 1899; there will be thirty-two 
electric locomotives, each drawing a train of seven cars, which will 
have an aggregate weight, exclusive of the locomotive, of 105 tons; 
the average speed of the trains is to be 14 miles per hour, including 
twenty second stoppages at each station, necessitating a maximum 
speed of 30 miles an hour; a two and one-half minute service is to be 
given at first. Curves were first plotted, of the space, time and horse- 
power required between stations; those between two stations are re- 
produced, and show that the power required to overcome the air 
resistance with the trains proposed, amounts to .125-hp hour, that 
for traction 1.045-hp hour, and that for acceleration 1.3-hp hour, or a 
total of 2.516; this is equivalent to an average of 98.14 horse-power 
during the time when the train is in motion, or 157.3 horse-power 
during the time when the power is actually taken from the station. 
The tunnel will not be run on a level, but with a series of down and 
up grades between the stations to increase the train acceleration on 
leaving the station and increase the braking effort on arrival at the 
next. The propostions of the accelerating and retarding forces, due 
to gravity, and to the motors, are plotted out, as are also the required 
characteristics of motors to fulfill the required conditions. The lo- 
comotives will have eight driving wheels, each 42 inches in diameter, 
and will weigh 42 tons each; current is taken from a third rail; the 
motors furnish a drawbar pull of 2000 pounds, with 40-inch wheels at 
22m.p.h. T’he question of installing a 600-1200-volt three-wire sys- 
tem or a 500-5000-volt three-phase transformer system was carefully 
considered and a series of curves showing the losses in the conduct- 
ing system required in each is plotted out in the article; they show 
marked economy in the employment of the three-phase distribution, 
which was accordingly adopted. The line will be divided into three 
sections, fed by rotary converters supplied with current at 5000 volts. 
Starting from the generating station the average transmission loss in 
the first section is 0.9 per cent., in the second section 1.8 per cent., 
and the third section 2.5 per cent. The maximum drop in the third 
rail will be less than 3 volts, and in the track return but 5 volts. A 
third rail will be used, weighing 80 pounds per yard. The power sta- 
tion will contain six 850-kw direct-connected units; the three-phase 
generators will have thirty-two poles, and are operated at 25 cycles 
per second; the switchboard will contain a novel high-tension switch, 
which will cause a double brake simultaneously on opposite sides of 
the board; the step-down transformers will be of 300-kw output and 
of air-blast type; the rotary converters will have twelve poles; electric 
elevators will be installed at each station. The article contains twen- 
ty-two illustrations of all of the. electrical machinery, taken from the 
engineers’ drawings. 


SYDNEY, N.S. W. Elwell. “St. Ry. Jour.,” March.—The current 
distribution system at Sydney had to be so laid out as to care at times 
for very heavy traffic on several branches with a light normal traffic. 
Storage batteries wifl be used as station equalizers at these points, 
and he claims that the railway commissioners of New South Wales 
were the first to introduce accummulators for this purpose, having 
installed a battery in 1893; this battery, formed from plain lead 
plates on the Planté system, was set up complete at a cost of under 
$20 per electrical horse-power discharge, or $1500 for a discharge of 
100 amperes, at 500 volts for short periods, and it has proved practic- 
ally indestructible. A second battery of the pasted plate type was 
set up in parallel with the Planté cells a year ago, and the action of 
the two in parallel is very perfect. The Planté, being of higher in- 
ternal resistance, takes charge only when the line potential is at its 
highest, and discharges during the period of heavy loads, thus sav- 
ing the other battery from excessive strains. Two chloride batteries 
are now being installed on two new lines where the traffic condi- 
tions and grades are the same; in connection with these motor boost- 
ers are employed, consisting of a shunt wound motor directly con- 
nected to a series wound generator, through which both charge and 
discharge pass alternately. These increase the voltage at the ter- 
minals of the battery, making more use of it, and maintaining the 
line at a more even potential. The station generators are over-com- 
pounded § per cent. instead of 10 per cent., as this conforms best 
with the conditions existing. As the lines lie on both sides of a 
harbor, water returns are employed; the negative plates are fitted 
with scrapers to keep down the resistance, which would otherwise 
increase rapidly with the deposition of salts upon them. 


ELECTRIC TRAMWAYS OF SWITZERLAND. POWER 


STATIONS AND ROLLING STOCK. Rochat. “St. Ry. Jour.” 
(Internat Ed.), March.—Of the twenty electric railway stations in 
Switzerland three are operated by steam power, six by water power, 
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four by gas engines and seven by long distance transmission of 
power; eight use storage batteries as station auxiliaries, and nearly 
all of the latest lines contemplate their use. Four forms of contact 
devices are used—the shuttle, trolley wire, sliding shoe and sliding 
bow. The maximum grade is at Lausanne, and is 11.3 per cent; the 
cars here and at Fribourg, where there is a 9.2 per cent. grade, are 
equipped with emergency breaks, which operate on a stringer run- 
ning the entire length of the rail on the outside of the track; the 
Government regulations of the headway and running time are given, 
as are also some statistical data on the cost of electric current in 
seven power stations and data in regard to the electrical apparatus 
used. , 

STREET RAILWAYS OF DAYTON, OHIO.—‘St.. Ry. 
Jour.,” March.—An illustrated description. Although of only 80,000 
inhabitants, this city contains three independent electric railway 
systems, as well as an interurban line to Hamilton and another 
building to Eaton. The line to Hamilton is 38% miles in length, 
and the cars make the distance in 135 minutes, including all stops. 
An electric block signal system is employed, and cars are equipped 
with arc electric head lights. 

EQUIPMENT OF THE BROOKLYN ELEVATED RAIL- 
WAY.—“St. Ry. Jour.,” March.—The Fifth Avenue line will be 
changed to an electric line, and the first order calls for twelve motor 
cars, each equipped with four 80-hp motors; the multiple unit sys- 
tem will be used; the motor fields will be wound with bar copper, 
insulated with asbestos; the armature is hollow and provided with 
air ducts to secure ventilation; the winding is bar copper insulated 
with mica. The “Elec. Eng.,’”’ March 3, contains a brief illustrated 
description of the motor which is to be used. 

TORRINGTON AND WINSTED.—‘St. Ry. Jour.,” March.— 
An illustrated description of this line in Connecticut, including the 
engineer’s specifications for track and overhead construction, power 
station and rolling stock. 

PROPER HANDLING OF CONTROLLERS.  Pellissier. 
“St. Ry. Jour.,” March.—The writer reviews the recent discussion 
on the subject in that journal. He believes that Parker is right in 
stating that as rapid an acceleration as possible is desirable when a 
car or train is to run a certain distance in a certain time, if he means 
when the time spent to attain the maximum speed is the greatest 
part of the whole time during which the current is applied to the 
motors; but this theory is not right when the train is to run for a 
considerable distance at a constant speed, and the importance of the 
time necessary to attain it decreases with the distance traveled at 
that constant speed. This is generally the case in city railway serv- 
ice, since Knox’s experiments show that the maximum speed is at- 
tained after a travel of at most 150 feet, and the car generally runs 
several blocks without stopping; under these conditions the author 
believes in slow acceleration. Moreover, under conditions where 
quick acceleration is necessary for high commercial speed the 
rapid handling of the controller is objectionable if the motors are 
properly calculated for work to be done; if the motors are not 
properly calculated the quantity of energy gained by rapid acceler- 
ation may more than compensate for the loss of efficiency. This ac- 
counts for Mr. Heft’s results, referred to in the other letters in this 
discussion. 

ECONOMY OF THE BOOSTER. Woodbridge. “St. Ry. 
Jour.,” March.—A refutation of the statement that the entire power 
consumed by a booster unit constitutes an additional drain on the 
coal pile in station operation and increases the cost of operation; ex- 
amples are given to prove this. He also discusses the question, 
when is it economical to boost and when to use more copper? The 
proper size of conductors is fixed by equating the power cost lost 
in them during the average load to the interest on their cost. It is 
best to boost therefore if, having put up the proper economic amount 
of copper for the average load, there are still times when the maxi- 
mum lode is much greater than the average. 

NARROW GAUGE LOCOMOTIVE.—“Elec. Eng.,” March 3. 
—A translation, with the illustrations, of the article noticed in rhe 
“Digest,” March 5. 

RAILWAY MOTOR ARMATURE CONSTRUCTION. Han- 
chett. “St. Ry. Jour.,” March.—An illustrated description of the va- 
rious forms of armature winding employed, particular attention being 
given to the various kinds of formed coils. 


Installations, Systems and Appliances. 


SYNCHRONIZING ALTERNATORS. Kensit. Lond. “Elec.,” 
Feb. 18.—A reply to the criticism of his recent article by H. H. N., 
who described whether variation of the excitation was alone suffi- 
cient. Kensit claims that this writer has only a theoretical knowl- 
edge of alternating current work; he claims to be able to show alter- 
nators in parallel coupled with engines fully opened, and taking 
their load with no other adjustment than the excitation. The original 
author, H. H. N., replies to this in the issue of Feb. 25. He states 
that he could not succeed with excitation alone and has met many 
central station engineers who have had the same experience; the lat- 
est and best governor would not keep the speed constant within 1 
per cent. between no load and full load, and he doubts whether there 
are any that will govern within 2 per cent. 


ACCUMULATOR STATION AT FRIBOURG. Ritter. 
“L'Elec.,” Feb. 26.—A well illustrated description of this installa- 
tion, containing two batteries of accumulators of 2600 ampere hours. 
The water falls was completely utilized and the accumulators were 
therefore added to provide extra energy which could be accumulated 
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at nights; the current is supplied for both lighting and railways. The 
Theryc-Oblasser accumulator is used, in which each plate is enclosed 
in perforated celluloid. 

FRANKFORT-o.-M. Melms. “Elek. Zeit.,” Feb. 24.—A long 
abstract of a recent paper, describing the extensions of this alternat- 
ing current station. 

MAZARRON.—Lond. “Elec.,” Feb. 25.—A brief illustrated de- 
scription of the plant in this Spanish town, which is an important 
mining centre; the high pressure alternating system, with trans- 
formers, is used. 

MUNICIPAL ELECTRIC SUPPLY AT A PROFIT.—Lond. 
“Elec.,” Feb. 25.—An editorial, discussing the questions when such 
a concern is self-supporting and what should be done with the profit; 
no opinion is given regarding the former, but as to the profit it is 
claimed that it should be appropriated to the revenue account of the 
next year, so as to enable a reduction of the charges to be made; a 
municipal station should not be allowed to accumulate a substantial 
profit. 

LOAD DIAGRAMS.—“Elek. Zeit.,”” Feb. 17,—Reproductions of 
a diagram for a foggy and a clear day in Paris, and a second one for 
comparison, for the Berlin stations for two days; the variations of 
the loads in the latter are far smaller than in the former. 





LOAD FACTOR SYSTEM OF CHARGING. Mosscrop. 
“Elec. Eng.,” Feb. 24.—A note pointing out a very serious error in 
the method of apportioning the costs of the fixed expenses per kw 
hour for the different hours of the day, as described in Barstow’s 
article, which was noticed in the “Digest,” Jan. 29. The cost of fixed 
expenses per kw hour at 8 Pp. M. for the unit which is run continu- 
ously will be the same as at 7 A. M. when it is running alone; each 
unit at that hour wHl have its own cost of fixed expenses, as deter- 
mined by the rule given in that article. As some difficulty is ex- 
perienced to determine who is using current at 8 P. M. it is necessary 
to average the costs in every block at this hour; to obtain the charge 
at any other hour the costs for the various units must be averaged. 


EXTENSIONS OF -.LIGHTING PLANTS IN SMALL 
TOWNS. Cravath. “Elec. Eng.,” March 10.—He refers to small 
plants in towns of 2000 to 5000 inhabitants, and suggests some of the 
possibilities for increasing the business. The power generation of 
the community should be consolidated under one roof by supplying 
power to the water works, which are now usually. run with very 
wasteful pumping apparatus and which could be done at a consider- 
able saving electricall;; he discusses an example and suggests add- 
ing to the station, which is probably an alternating current one, a 
500-volt direct-current generator and running a special power circuit 
through the town; the ideal way would be to use the two-phase al- 
ternating current system, running light and power from the same 
machines and mains, but this involves a complete change of the 
plant; he counts on disconnecting the water pumps during the hours 
of maximum lighting; there is nothing experimental about this 
proposition. 

QUESTIONABLE ECONOMY IN CHANGING THE PRI- 
MARY PRESSURE. Hood. “Elec. Eng.,” March 3.—In many 
cases the primary pressures of existing alternating plants have been 
increased from 1000 to 2000 and in some the running expenses have 
thereby been reduced, while in others the saving is not covered by 
the increase on the investment. He discusses this question and 
urges that a careful comparison should be made before the change is 
decided upon; the conditions must be examined for each station 
instead of using data obtained from other plants. 


SWITCHBOARD.—“Elec. Eng.,” March 10.—An illustrated de- 
scription of a large switchboard, intended for a new building in San 
Francisco, which is claimed to be one of the most complete light 
and power plants in the United States, everything in the building 
being operated electrically. 


TORONTO.—“Can. Elec. News,” March.—A brief illustrated de- 
scription of the new plant for the lighting station. 


_ NEW WESTMINSTER.—“Can. Elec. News,” March.—A brief 
one description of this municipal lighting plant in British Co- 
umD1a. 


Wires, Wiring and Conduits. 


CONCENTRIC CABLE INSULATION. Andriessen. “Elek. 
Anz.,” Feb. 20.—A short article discussing the question of whether 
the outside wire of a concentric cable should be insulated or con- 
nected to earth. In England it is customary to earth the outer 
wire, and this he considers quite right on a low tension 100-volt 
system; sometimes, however, the outside is insulated lightly, and 
then connected to the earth; this he thinks is not rational (is this not 
done to prevent the electrolysis of the lead? the earth connections 
are metallic); if it is desirable to insulate it at all the insulation should 
be not less than that of the inside wire, and it should then not be 
connected with the earth; there is another reason for insulating the 
outer and not connecting it to earth, as it is then not possible to 
use the method of protection which he described in a previous ar- 
ticle (see “Digest,” last week); if therefore it is intended to guard 
against danger from the inner wire, then the outer one should be 
insulated. 

IRON OR COPPER FOR LIGHTNING CONDUCTORS. 
—London “Elec. Eng.,” Feb. 25.—Several answers to the question 
whether it would be false economy to use galvanized iron rope in- 
stead of copper tape. One writer believes that if the rope is well 
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galvanized throughout it is in every way superior to copper tape; 
another claimed that it would not be false economy; such a con- 
ductor should be of a sufficiently low resistance to make a prefer- 
able path and sufficiently high to dampen the destructive oscilla- 
tions of the discharge; a third writer recommends copper tape for 
valuable public buildings, but galvanized wire rope for country 
houses. 

EARTHENWARE AND OTHER CONDUITS.—Lond. 
“Elec. Eng.,” Feb. 25.—Answers to a request to discuss the ad- 
vantages and disadvantages of earthenware conduits and wrought 
or cast iron pipe, for a lead covered high tension cable to be used 
with the drawing-in system; it is also asked whether the lead 
should be braided or compounded, or not. 





COST OF COPPER FOR TRANSMISSION CIRCUITS. 
Scott. “Elec. Eng.,” March 3.—A reprint of a convenient set of 
curves which he presented in a recent lecture. It enables one to 
find the cost of copper for transmission circuits with any given 
percentage of line loss and for any distance or voltage. 


Electro-Physics and Magnetism. 


COUNTER E. M. F. OF THE ALUMINUM ARC. Lang. 
“Zeit. fuer Elek.,” Feb. 20; reprinted from the “Ann. Physik. U. 
Chemie,” Vol. 63.—A short article giving the results of a large 
number of experiments in which the voltage was observed and cal- 
culated, the latter according to the formula of Ayrton, and in this 
way a counter E. M. F. of 18.8 was obtained; this is quite close to 
the value 22 which was obtained by Graetz for the counter E. M.’F. 
when the current is passed from aluminum to carbon through an 
electrolyte. It was supposed that a continuous current could be 
derived from an alternating one by means of an arc between alu- 
minum and carbon, and this was found to be the case although 
only 6 per cent. of the alternating current was changed into the 
continuous; these results agree with those obtained by Sahulka 
with an iron-carbon arc, but it is in the reverse direction, as com- 
pared with the action of aluminum in the electrolytic cell in which 
the continuous current was obtained from the alternating in the 
direction from carbon to aluminum. 

VOLTAIC ARC. Herzfeld. “L’Eclairage Elec.,” Feb. 19.—An 
abstract of the article noticed in the “Digest,” Jan. 1. 

THEORY OF ALTERNATING CURRENTS. Rhodes. Lond. 
“Elec. Rev.,” Feb. 25.—A brief abstract of a Royal Society paper, the 
first part of which deals with a method of finding the steady values 
of alternating currents in a circuit or system of circuits without the 
differential calculus, a sine law being assumed; the method consists 
in applying the fact that when a simple harmonic function is differ- 
entiated twice in succession the result is proportional to the origi- 
nal function and the steady values are then found by solving a set 
of simultaneous simple equations; he applies it to an example. The 
second part discusses the effects of the higher harmonics on the im- 
pedances and reactances. 

GRAPHICAL CALCULATION OF ALTERNATING CUR- 
RENTS. Guye. “L’Eclairage Elec.,”’ Feb. 19.—The graphical 
method is becoming more and more common, but unfortunately a 
number of authors are careless in its use; moreover it is greatly to 
be desired that a uniform system of notation should be used; in the 
present article he summarizes the principles of the graphical 
methods for the benefit of those who desire to become familiar with 
them; this first part is general and introductory in character. 

NATURE OF ELECTRICITY. Wien. “Elek. Zeit.,” Feb. 24.— 
An abstract of a recent lecture giving a general summary of the 
known facts which bear on this subject. At the present time he 
claims that electricity must be considered as a force which is so 
intimately connected with magnetic and like phenomena that the 
line of demarcation between these is often difficult to make. 


CONDUCTIVITY OF ELECTROLYTES FOR RAPID OS- 
CILLATIONS. Erskine. “Zeit. f. Elektrochemie,” Feb. 5, and 
“L’Eclairage Elec.,” Feb. 26.—A brief abstract of a paper. He 
found that the resistance agreed with that for continuous currents 
within the errors of measurement. 


SPARK DISCHARGE. Swyngedauw. “L’Eclairage Elec.,” 
Feb. 19.—A long reply to the recent criticisms of Jaumann of the 
former’s recent researches, all of which were duly noticed in the 
“Digest.” , 

HERTZ RESONATOR. Turpain. “L’Ind. Elec.,” Feb. 25.— 
An abstract of an Academy note. 

FRENCH PHYSICAL SOCIETY. 3ecquerel. “L’Elec.,” 
Feb. 12.—A reprint of his address on the work of that Society, of 
which he has just been made president. 

SPECTRUM OF CATHODE RAYS. Birkeland. “L’Eclairage 
Elec.,”” Feb. 19.—A reprint of an Academy paper. Descriptions of 
researches, from which he concludes that the cathode may be sup- 
posed to emit intermittent discharge shocks, the properties of which 
are governed by conditions external to the tube, the voltage, the 
capacities, and the conductivity in the neighborhood of the cathode, 
these shocks being manifested by cathode rays; secondly, of shocks, 
the properties of which are governed by the conditions of the gas in 
the tube and these are manifested by the stratification. 

, MUTUAL ACTION OF CATHODE RAYS. Bernstein. 

L’Eclairage Elec.,” Feb. 5.—A long abstract of the article, of 
which a brief abstract was noticed in the “Digest,” Feb. 19. 


NATURE OF RONTGEN RAYS. Stokes. “L’Eclairage 
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Elec.,” Feb. 26.—A translation of the complete paper from the “Me- 
moirs and Proceedings of the Manchester Literary and Philosophical 
Society,” Vol. 41. 

FLUORESCENT SCREEN.—"L’'Ind. Elec.,” Feb. 25.—A note 
stating that according to Ducretet opaque celluloid, such as used for 
collars and cuffs and called in France “American Linen,” becomes 
very fluorescent in the presence of X-rays. 


DIELECTRIC CONSTANT IN MAGNETIC FIELDS. Koch. 
“Zeit. f. Elektrochemie,” Feb. 5.—A brief abstract from the “Wied. 
Ann.,” 63, p. 132. 

TRANSPARENCY OF BISMUTH IN A MAGNETIC 
FIELD. Buisson. “L’Eclairage Elec.,” Feb. 19, and “L’Ind. Elec.,” 
Feb. 25.—A reprint of a short Academy paper. In the electromag- 
netic theory of light the transparency of a body has some connec- 
tion with the electric resistance; a first approximation is that the 
coefficient of absorption is proportional to the square root of the 
conductivity; experiments made to verify this with different metals 
have shown that they are more transparent than theory would re- 
quire; he then describes experiments with the increase of resistance 
of bismuth in a magnetic field, using transparent filaments obtained 
electrolytically, in order to study this question. 

MODIFICATION OF MAGNETIZED BODIES. Hurmu- 
zescu. ‘L’Eclairage Elec.,’”’ Feb. 12.—A continuation of his article 
(see “Digest,’”’ Dec. 18). He describes, with the aid of a number of 
illustrations, the results of his experiments with the influence of a 
magnetic field on the electrolytic deposit of magnetic metals; the de- 
posits which are illustrated show striations between the poles of the 
magnet resembling the lines of force, but having directions perpen- 
dicular to these. He also endeavored to find whether the quantity 
of iron deposited is influenced by the presence of the field, but no ap- 
preciable difference was found. Experiments were also made with an 
auxiliary electrode not connected with the circuit, but under the 
action of the field, and it was found that the deposits and gases were 
formed on it; further experiments, leading to an explanation of this 
phenomena are promised. 

MAGNETIC TORSION. Moreau. “L’Eclairage Elec.,’”’ Feb. 
19, and “L’Ind. Elec.,” Feb. 25.—A reprint of an Academy paper on 
the cycles of magnetic torsion and the residual torsion of soft iron; 
experimental data are given and an explanation of the residual tor- 
sion is offered. 

CONSTANTS OF THE EARTH’S MAGNETISM. Moureaux. 
“L’Ind. Elec.,” -Feb. 10, and “L’Eclairage Elec.,” Feb. 26.—An — 
Academy note, giving the absolute values on the Ist of January at 
the observatory at Pare St. Maur. 

RESEARCHES WITH NICKEL STEEL. Guillaume. “Bul. 
Soc. Int. des. Elec.,’”’ Jan.—A reprint of a complete paper, describ- 
ing his very extensive researches, of which an abstract was noticed in 
the “Digest,” July 31; see also Feb. 5. 








MAGNETS INDEPENDENT OF TEMPERATURE. Ash- 
worth. “Terrestrial Magnetism,’”’ Dec.—A reprint of a long Royal 
Society paper on methods of making magnets independent of change 
of temperature, and on some experiments with abnormal and nega- 
tive temperature coefficients. He describes experiments made to 
ascertain what kinds of iron and steel are least liable to change under 
moderate temperature conditions. The samples were subjected to 
alternate streams of cold water and steam, the magnetism being 
measured at the time; this process was continued until the intensity 
fluctuated between two nearly constant values. The chief conclusions 
are that the temperature coefficient is generally less in hard iron 
and steels and is particularly small in hardened cast iron; certain 
hardened nickel steels have very small negative coefficients; he dis- 
covered negative coefficients in music wires; a charge of sign of the 
coefficient by alteration of temper and dimension ratio was found, 
and this leads to methods of obtaining zero coefficients; he also 
found some relation between the dimension ratio and the self-de- 
magetizing factor, temperature coefficient and permanent loss of 
magnetism after alternate heatings and coolings. He observed an 
increase of intensity after a portion of the wire was dissolved; an 
original negative coefficient was made positive by increase of thick- 
ness. There are two practical ways of obtaining zero coefficients, 
by altering the hardness Or the dimension ratio; the material of the 
magnet must also have certain chemical and physical properties not 
yet determined, the physical being the more important. 





EARTH’S MAGNETISM. Schmidt. “Terrestrial Magnetism,” 
Dec.—A review of the relation of the magnetic condition of the earth 
expressed as a function of the time, suggested by Carlheim. 

EARTH’S MAGNETISM. “Terrestrial Magnetism,” Dec.— 
Some brief notes and tables. 


POWERFUL ELECTRICAL DISCHARGES. Trowbridge. 
“Elec. Rev.,”” March 9,—A short article on some of his recent re- 
searches at very high voltages, in which he obtained discharges of 
4 feer and more. With a sphere and a rod he found that there was 
little difference which was made the positive or the negative: the 
negative brush discharge appears to be more actinic, and sug- 
gests the possibility that X-rays may be present even in air; the 
voltage was 1,200,000. He found that liquid resistance in glass tubes 
cannot be used with such high voltages, as the discharge passes from 
one terminal to the other over the surface of the liquid inside of the 
tube, breaking it; when the two electrodes were dipped into water the 
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spark passed over the surface and when the distance was increased 
both terminals became luminescent under the liquid; along a wet 
rope the spark followed the surface; a board coated with shellac and 
then covered with black lead produced a sheet of flame when the dis- 
charges were passed over it; the initial resistance of air to such dis- 
charges was low; he hoped soon to experiment with 3,000,000 volts. 


ATMOSPHERIC ELECTRICITY. McAdie. “Terrestrial Mag- 
netism,” Dec.—An account of the summary of Elster and Geitel of 
recent papers on atmospheric electricity. 


X-RAYS FOR FINDING ADULTERATION OF FLOUR. 
Bleunard. “Elec. Eng.,” March 3; translated from “La Nature.”— 
A short article, describing successful experiments to measure the 
adulteration in flour. The mineral substances used for adulteration 
consist of sand and insoluble lime salts, principally chalk. One-hali 
of a box, with a movable partition, is filled with pure flour and the 
other with that to be examined, and the partition is then withdrawn 
so that a direct contrast can be obtained of the two shadows when 
the rays are passed through these samples; it is this feature which 
makes their method so sensitive. As little as 3 per cent. of foreign 
matter can be determined with certainty. Having once determined 
that adulteration exists the amount can be found by comparing the 
sample with one in which the amount of impurities is known. 

THEORY OF X-RAYS. Adam. “Elec. Rev.,”’ March 9.—An 
article advancing a theory in reference to the origin and character 
of X-rays. Accepting Perrin’s theory of cathode rays, namely, that 
some of the molecules of the residual gases are torn into ions, the 
negative ones flying out with great velocity, the present writer ex- 
tends the theory to explain X-ray phenomena; supposing the resid- 
ual gas to be carbonic acid the carbon seek the cathode and the 
oxygen acquires an enormous velocity, the ions being electrified. 


RESISTIVITY OF GRAPHITE. Harris. “Elec. Eng.,”: March 
3.—In a recent paper of Howell a curve was given showing the 
change of temperature coefficient of the resistivity from negative to 
positive. The present writer in a brief note calls attention to the 
fact that the temperature at which this change takes place is not very 
different from that of the recalescence in a high carbon steel, and he 
thinks the change in graphite must also be accompanied by a change 
in its‘chemical properties, owing to the corresponding change in 
steel. 


Electro-Chemistry and Batteries. 


ELECTRO-DEPOSITION OF METALS. Graham. Lond. 
“Elec. Rev.,” Feb. 25.—The first part of a reprint of a Royal Society 
paper, in which he describes experiments throwing some light on the 
subject of the conditions necessary for a very rapid deposition of 
metals. Copper is deposited very perfectly when the current density 
does not exceed 200 to 300 amperes per sq. mm.; there is no doubt 
that large condenser currents can be used if the smoothness of the 
surface is not the principal object; this current density depends large- 
ly on the thickness of the required deposit; the spongy deposit of 
copper appears to be due to the hydrogen evolved when the current 
is very dense, as the copper atoms are deposited more rapidly than 
they can be replaced by the circulation; he thinks the development 
of the hydrogen is the most formidable obstacle to rapid deposition 
and believed that a rapid circulation would prevent this. He de- 
scribes an experiment with a U-tube and an electrode in each end 
near the top; after passing the current through it for some time the 
electrolyte on the cathode side had lost its color down to the level 
of the electrode, showing that all the copper had been exhausted 
from it, but there was no change around the anode; an experiment 
with a lead solution gave the same results. An apparatus is illus- 
trated in which a violent circulation of the electrolyte was produced. 
The article is to be continued. 


GALVANIC DEPOSITS.—“Zeit. f. Elektrochemie,” Feb. 5.— 
Illustrated abstracts from patents, one for the Elmore process, an- 
other for plating wires, and another describing an apparatus for zinc 
plating. 

TREATMENT OF ORES CONTAINING PRECIOUS MET- 
ALS. Webber. Lond. “Elec.,” Feb. 25.—A continuation of a re- 
print of the discussion noticed in the “Digest,” last week. 


MANUFACTURE OF SODIUM.—“L’Ind. Elec.,” Feb. 25.— 
A note, stating that at the plant at Oldbury, in England, 5 to 6 tons 
per week are produced, the power being 1000 horse-power; the metal 
is used for making peroxide of sodium, which is a very energetic 
oxidizing agent; also cyanide of sodium; the process is replacing the 
chemical one in England and Germany. In England the Castner 
process is used; the caustic hydrate is placed in an iron vessel and 
heated to a temperature 20° above the fusing point, the cathode being 
iron and the anode carbon; the temperature must be regulated very 
carefully, for if too high the sodium reoxidizes and if too low the 
liquid crystallizes; the theoretical consumption is 5.1-kw hour per 
kg. of sodium; the efficiency is 32 per cent., that is, 16-kw hour per 
kg. is required. 


POLARIZATION OF THIN MEMBRANES. Nernst and 
Scott.—“Zeit. f. Elektrochemie,” Feb. 5; abstracted briefly from the 
“Wied. Ann.,” 63, p. 386.—They made experiments with membranes 
of gold and platinum and found that with gold the current flowed 
almost exclusively through the pores while with platinum there 
were no pores, 
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ACCUMULATOR CONSTRUCTION. FitzGerald. Lond. 
“Elec. Eng.,” Jan. 21.—A continuation of his serial (see “Digest,” 
Feb. 5). The question of the proportion of peroxide which is useful 
is discussed, and he believes that about 25 per cent. of it is utilized, 
referring to thick plates, and 50 per cent. if the metallic surface in 
contact with the peroxide is sutticient; on this basis he gives the gen- 
eral applicable equation for lead storage batteries; he then discusses 
the case of a couple in which monad gramme equivalents are brought 
into play and compares the results with the calorific equivalents, so 
as to try to calculate the observed voltage. In the issue of Jan. 28 
he discusses the inventions of Frankland; in those of Feb. 4, 11 and 
18 the manufacture of solid peroxide and chloride plates, including 
his way of making the lithanode plates; in that of Feb. 25, the use of 
gelatinous and granulated substances between the plates. 


IMPROVEMENTS IN STORAGE BATTERIES. Lond. 
“Elec. Rev.,” Feb. 25.—A brief note, stating that Rankin Kennedy 
has completed a new cell, which gives a greater output per pound 
than is usual; it has been under experiment for two years; the object 
was to get rid of the heavy grid and to render the whole active ma- 
terial useful; tests made by Peddie (not described) showed that the 
capacity was 13 watt hours per pound or 32.8 per pound of positives 
at the “normal” rate of discharge (but what this normal is, is not 
stated); the active material “is held securely in contact with con- 
ductors ramified throughout the mass”; no further description. is 
given. 

REVERSIBLE CELLS. Darrieus. “L’Eclairage Elec.,” Feb. 
26.—A continuation of his long article (see “Digest,” March 5). He 
discusses the amalgamation of the negatives, which is best done elec- 
trolytically; the E. M. F. is always increased, it being often 2.35, and 
the capacity was increased about 20 per cent., the voltage being also 
more constant; unfortunately, however, this increase disappears aiter 
a certain number of discharges and the method, although of interest, 
is of no commercial value. He then discusses the supporting con- 
ductor in connection with his theory. 

STORAGE BATTERIES. Wade. Lond. “Elec.,” Dec. 24, Jan. 
7, 28, Feb. 25.—A continuation of his long serial; he continues the 
illustrated description of numerous forms of grids and retaining 
plates. 

STORAGE BATTERY.—Lond. ‘“Elec.,” Feb. 25.—An illustra- 
tion of the framework of the plate of the Allan, briefly described in 
the “Digest,” last week, is given with a brief description. 

THERMO-CHEMICAL THEORY OF CARBON CELLS. 
Tommasi. “Zeit. f. Elektrochemie,” Feb. 5; abstracted briefly from 
the “Bul. Soc. Chim. de Paris,” 17, p. 963.—He disagrees with the 
views expressed by Reed, according to which the generation of elec- 
tricity produced in Tommasi’s cells by the action of sodium chloride 
on peroxide of lead cannot be compared with that when the other 
electrode is pure carbon. In such cells it is always the water and not 
the alkaline salt which is decomposed; moreover sodium chloride, 
even concentrated,will not attack the peroxide of lead, and that plate 
would then have to be the negative, while in reality it is the reverse; 
the solubility of carbon by electrolysis has moreover been demon- 
strated long ago by Coehn and Tommasi. 


COAL SOLUTION FOR PRIMARY BATTERIES. Whitte- 
more. “Elec. Eng.,”’ March 3.—An extract from his recent patent. 
He prepares coal in a special way, and mixes it with water, using this 
as a battery solution; the cost of treating the coal is insignificant, 
and he claims that considerable economy is effected by using this in 
the ordinary battery, in place of the battery fluids. This treatment 
consists in placing at the top of a piece of coal of 4 or § pounds 
about 10 grains of sulphur, camphor, pitch or any other inflammable 
substance, igniting it and allowing it to burn itself out; after this the 
coal is adapted for use in water. One volt and 0.5 amperes were 
given by one of these cells, but the current is said to vary. Adding 
this treated coal to the nitric acid solution of a Bunsen cell he was. 
enabled to substitute iron for zinc, the voltage and amperage re- 
maining the same. 


CARBON CONSUMING CELL. Blumenberg. “Elec. Eng.,” 
March 3.—A brief illustrated description, taken from a recent pat- 
ent. Oxygen is supplied in excess to a fused electrolyte by means of 
superheated steam; the electrolyte consists of lime, cryolite and 
caustic soda; metallic oxides give up part of their oxygen to the 
carbon pole and absorb the oxygen from the decomposed steam; the 
retaining cell ‘s of cast iron or copper and is one pole, the other 
being carbon or a carbonaceous material, which is suspended in the 
electrolyte; the metal which forms is tapped off at intervals; when the 
electrolyte is a hydrate or nitrate of an alkali it is best to make the 
retaining cell of copper because a higher votage will be obtained. 

ELECTRO-CHEMICAL AND ELECTRO-METALLURGI- 
CAL INDUSTRIES. Kershaw. “El’ty.”—In the continuation of 
his long serial (see “Digest,’’ Feb. 5) he discusses in the issue of Feb. 
2 the alkali metals; Feb. 16, ozone; and March 2 the Hargreaves- 
Bird process. 


Units, Measurements and Instruments. 


MEASURING THE RESISTANCE OF LAMPS. Apt and 
Hoffman. “Elek. Zeit.,” Feb. 24.—A description of a method of 
measuring the resistance of incandescent lamps while the current is 
flowing through them. The usual method for determining this re- 
sistance from the current and the voltages is not exact, although 
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often sufficiently so, the errors being greater if the resistance is high, 
as compared with the voltage (the error also depends on the resist- 


‘ ance of the voltmeter). They therefore use a sort of double Wheat- 


stone bridge arrangement, as shown in the adjoining diagram in 





Evec.Wor.o, n.y. 


which B C D are the three branches of the bridge, while the four 
lamps, arranged as shown, constitute the unknown branch; in order 
that the resistance may be measured in this way, while a totally in- 
dependent and strong current is passing through the apparatus, it is 
only necessary that the points K and J have the same potential, which 
is accomplished by arranging the four lamps in the form of a Wheat- 
stone bridge and balancing their individual resistances with a slide 
wire resistance, shown to the left of the lamps; A is an amperemeter 
and L a resistance, both of which are in the lamp circuit; the slide 
wire is first adjusted until no current flows through the galvanometer 
and after that the currents in the Wheatstone bridge and those in the 
lamp circuit will not interfere with each other. The resistance ob- 
tained will be the mean resistance of the four lamps, provided the re- 
sistance of the slide wire may be neglected; if it is desired to include 
the resistance of this wire they show how the true mean may be cal- 
culated and they find that if the relation between the resistance of a 
amp to the resistance of the slide wire is at least 5 then the error 
will be less than one-quarter of a per cent. if the mean resistance is 
made equal to the measured resistance, plus one-quarter of the wire 
resistance. If the resistance of the lamps is unequal the individual 
resistances may be calculated by changing the position of the lamps, 
making four determinations and then calculating the individual re- 
sistances from the results; but assuming them to be alike, and neg- 
lecting the resistance of the wire, the error was found to be only 
about 2 per cent.; if, however, it is desired to measure the resistance 
of one lamp very accurately the other three may be replaced by 
known resistances. The question may be asked why not dispense 
with the high resistance bridge and simply place the galvanometer 
into the bridge containing the incandescent lamps or one lamp and 
three resistances; in some cases this might give sufficiently accurate 
results, the principal object of their method, however, namely, to 
measure the resistance without using a lamp current is then lost, and 
moreover it is not possible to measure the resistance when the lamp 
current is an alternating one. 

MEASURING PHASE DIFFERENCES. Martiensen. “Zeit. 
fuer Elek.,”’ Feb. 20 and 27.—A reprint for the first two parts of a 
very long article, discussing two different methods, and giving the 
results of extended researches with them. By phase difference of 
two alternating currents of like period is meant the time difference 
between the two currents at zero value. In the first method a 
synchronously running contact wheel is provided with a brush con- 
tact, which can be moved about the periphery and which closes the 
circuit of a galvanometer once in every revolution for a moment; 
this is used with the two currents in succession. The results showed 
that the method can be used to an accuracy of 0.1°, no matter what 
the properties are of the two separate currents, and when the appa- 
ratus is connected directly with the generator; or, 0.3° when a syn- 
chronous motor is used; phase differences of very rapid oscillations, 
such as from condenser discharges, cannot be measured by this 
method; moreover for very small phase differences it gives only ap- 
proximateresults; to.apply it to self-induction current determinations 
it is necessary to measure the time and to reduce the current to the 
sine form. In the second method, one of the alternating currents is 
made to induce a current, which is shifted in phase and the intensity 
of which is altered until the two added together give a current which 
has the same phase as the second current; the conclusions regarding 
this second method will doubtless follow in the concluding portion. 


EFFECT OF VIBRATION ON THE THOMSON METER. 
O’Keenan. “L’Ind. Elec.,” Feb. 10.—The Thomson meters are to 
a certain extent affected by external vibrations, which often change 
their rates for small currents, as, for instance, when they are secured 
to a wall to which the vibrations from the street are imparted; he 
studied the effects of these vibrations and found means to avoid them. 
To study these he produced vibrations by means of an interrupter, 
like those on bells, and tested a meter under these conditions and 
when perfectly at rest; he found that in each case thé characteristic 
was a straight line, which, however, was moved parallel to itself in 
the second case; if, for instance, in the first case a meter did not 
begin to read below 7 watts, in the second case it would read 6 watts 
when no current was flowing, and it may have any value between 
these two, depending on the vibrations; generally this is corrected by 
adjusting the pressure of the brushes, but this is claimed to be a 
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very bad method. To show the effects he constructed curves repre- 
senting the percentage advance or retardation of a meter at different 
rates, the curve being an equilateral hyperbola, which is asymptotic 
to the axes of Y and to a line parallel to the axis of X. To prevent 
the effects of the vibration he uses four cylinders of rubber, the ends 
of which are securely fastened to brass caps so that the meter cannot 
upset. He then describes his carefully made tests in which the 
meter was used with and without these rubber cushions; the effect 
of the vibration was found to be 18.3 times less with the cushioned 
meter than when it was mounted as usual, the vibration being such 
as would register 1.056-kw hours per day in the uncushioned meter; 
he found that he could easily have a starting current in large meters 
of 0.005 if cushioned and without having it register when no current 
was flowing; on’ an 11-kw meter a 10-cp amp current could be reg- 
istered. Moreover when so dampened the cost of the maintenance of 
the meters is less, as the pivots last longer, and there is no tendency 
to sparking due to vibrations. 


MEASURING THE LIGHT FROM PROJECTORS. Blon- 
del and Rey. “L’Eclairage Elec.,” Feb. 19, and “L’Ind. Elec.,” Feb. 
25.—A reprint of a short Academy paper. A general method was 
indicated some years ago by Blondel for measuring the light from 
projectors, which, in general, was to consider each point of the sur- 
face a source of light; in the present paper they describe experi- 
ments intended to verify this. A screen is placed in front of the re- 
flector and the light passing through a small hole in this screen is 
then measured photometrically; good results were obtained, the total 
illumination being calculated from such measurements of different 
portions of the beam; the candle power found in that particular case 
was 55,719,000, and it is claimed to show that the illumination can be 
measured with precision in the laboratory itself. 


MEASURING INSULATION RESISTANCE WITH A 
VOLTMETER. Russell. Lond. “Elec. Rev.,” Feb. 25.—A descrip- 
tion of the voltmeter method for the two and the three-wire systems; 
the formulas for each case are worked out. For the three-wire sys- 
tem the separate values of the insulation resistance of each conductor 
cannot be fixed, but it is possible to determine their minimum values 
with the maximum leakage current; by a modification of the condi- 
tions the actual values can be determined; this modification appears 
to consist in varying the voltages, thus giving two equations from 
which the unknown quantities can then be determined, a modifica- 
tion first suggested by Rousseau; the conditions of the maximum 
leakage current are also stated. 


MEASURING THE INSULATION OF ALTERNATING 
CURRENT CIRCUITS. Wilkins. “L’Eclairage Elec.,” Feb. 26. 
—An abstract, in French, of the article noticed in the “Digest,” Jan. 
I 


DETERMINING THE MAGNETIC HYSTERESIS LOSS 
IN STRAIGHT IRON STRIPS. Fleming. Lond. “Elec.,” Feb. 
25.—The first part of a reprint, apparently in full, with illustrations, 
of the Physical Society paper which was abstracted in the “Digest” 
July 3 and Oct. 2. 


INDUCTION COIL BREAK.—“L’Ind. Elec.,” Feb. 25 .and 
“L’Elec.,” Feb. 26.—A note stating that at the French Physical So- 
ciety, Feb. 4, Cremieu showed a new break which enables E. M. Fs. 
of opposite signs, but equal and constant, to be obtained; another 
part commutates the current so that they are all in one direction; 
neither is described in the abstracts. 





TEST OF INSULATION. Perrine. “Elec. Eng’ing,” March 
1.—A short editorial showing that tests of wire are not easily car- 
ried out on short samples; some such tests recently published and 
made with samples present anomalies which indicate that some of 
the most important observations have been neglected; more knowl- 
edge can be obtained from the polarization curve of long lines than 
from the insulation resistance at any particular time; a wire which 
shows continuous and smooth polarization is better and more likely 
to be lasting than one of higher resistance in which the polarization 
curve is irregular; it is safe to predict that in the latter case faults 
will develop regardless of the insulation resistance, and this effect is 
not easily noticeable on short lengths, for which reason tests on 
short samples are not reliable. 

DISTURBANCES AT THE NAVAL MAGNETIC OBSER- 
VATORY. Davis. “Terrestrial Magnetism,” Dec.—An article on 
the disturbances produced by electric cars on the magnetic obser- 
vations of the U. S. Naval Observatory. He shows that the use of 
these currents for commercial purposes has destroyed the useful- 
ness of the only two magnetic observatories on the North Ameri- 
can Continent. 

COMPARISON OF MAGNETIC INSTRUMENTS. Chree. 
“Terrestrial Magnetism.” Dec.—An account of the comparison of 
the instruments at the Kew Observatory with those at the Parc St. 
Maur Observatory near Paris. 


SHALLENBERGER METER.—“Elec. Eng.,” March 10.—An 
illustrated description of this well-known meter. 


Telegraphy, Telephony and Signals. 


TELEPHONE SWITCHBOARDS. Mandroux. “L’Elec.,” 
Feb. 12, 19 and 26.—A brief illustrated description of the character- 
istics of the principal systems in use-in France both in private instal- 
lations and in central stations; they are divided into the single and 
double call systems. 
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CURRENT FOR TELEGRAPHY AND TELEPHONY. 
Ritter and West. “‘Elek. Zeit.,” Feb. 3 and 10.—The conclusion of 
their article (see “Digest,”’ Feb. 19). 

SECONDARY TELEGRAPH CALLS. Montillot. “L’Elec.,” 
Jan. 15, 22 and 29.—The continuation of his long series (see “Di- 
gest,” Jan. 1). 





MEASUREMENTS OF THE ELECTRICAL PROPER- 
TIES OF TELEPHONE LINES. Wietlisbach. “Elec. 
Eng’ing,” March 1.—He discusses theoretically the propagation of 
electric waves of a simple harmonic kind in long lines consisting of 
a simple straight conductor. The wave is affected in three ways; 
its amplitude is altered owing to the impedance of the conductor; 
its phase is altered owing to the reactance; and the wave is dis- 
torted owing to the hysteresis, the polarization of the dielectric, ir- 
regular distribution of the escape, etc. He then describes, with an 
illustration, the instrument which he used for investigating alter- 
nating currents, which is based on a similar principle to that of the 
Oberbeck double sine indicator; every phase of distortion can be 
produced; the impedance, phase and distortion can be measured. 


ALARM CLOCK. Lillibridge. “Elec. Eng.,’”’ March to.—An illus- 
trated description of a devicehe designed. A good alarm clock is elec- 
trically connected with a bell placed out of reach above the bed; in its 
circuit is included some burglar alarm matting placed below the 
mattress of the bed, the pressure of the mattress not being sufficient 
to close the circuit; the bell will ring for an hour as long as one is 
lying in the bed. 


ERIE TELEGRAPH AND TELEPHONE COMPANY.— 
“Elec. Eng.,” March 3.—Abstracts from the fifteenth annual report. 


INDEPENDENT EXCHANGE MANAGEMENT. Duvall. 
“West. Elec.,’”’ March 5.—A short article. 

PATENTS OF LORD KELVIN.—Lond. “Elec. Eng.,” Feb. 
25.—The beginning of a complete list of his British patents during 
the thirty-eight years from 1858 to 1896; there are forty-seven pat- 
ents classed into four different groups. The list, with less text, is 
also published in the Lond. ‘‘Elec.,”’ Feb. 25. 


TECHNICAL EDUCATION. Ayrton. Lond. “Elec. Eng.,” 
Feb. 25.—A reprint of an address delivered to the students of a 
technical institute on the occasion of a distribution of prizes; it re- 
fers to technical education in general and is addressed to the stu- 
dents. 

PRIZES.—“L’Ind. Elec.,” Feb. 10.—A list of the prizes to be 
awarded by the French Academy of Science for the next three 
years. 





ECONOMICAL EFFECTS OF PRESENT COPPER PRO- 
DUCTION. Wentworth. “West. Elec.” March 5.—An article 
showing how the present high price of copper, which is so large a 
part of installations, retards the development of the industry, and 


tends to develop the production of substitutes; the present price is ° 


11 cents, although it can easily be produced with good profit to the 
mine owners at 6 cents, the present extravagant prices being merely 
to enrich a limited number of men. 


MICRO-PHONOGRAPH FOR EDUCATING THE DEAF. 
—‘‘West. Elec.,” March 5.—A short article, taken from a foreign 
source, describing briefly some experiments with the combination 
of the microphone and the phonograph for developing weak audi- 
tory organs, so they will perform their natural functions; in 
one case a subje ears old was able to hear for the first time a 
vocal or musical d. 


SHOP HINTS.—“West. Elec.,” March 5.—Some brief hints of a 
non-electrical character, but of use in electrical shops. 


CONCENTRATION OF ORES. Beckert. “Zeit f. Elektro- 
chemie,” Feb. 5; abstracted from “Stahl und Eisen,” No. 21, 1897.— 
A description of a method used in Switzerland since last fall for the 
magnetic concentration of magnetite containing apatite. The Mon- 
arch magnetic separator is used, an illustration of which is given in 
the abstract; in this the magnets are fixed in the inside of a revolv- 
ing wooden drum, over the outside of which the ore is passed; the 
magnets are alternately north and south, so that the particles of 
iron adhering to the drum change their positions rapidly in passing 
from one field to the next, thereby shaking off all non-magnetic 
material. 


CAUSE OF DEATH BY ELECTRICITY. Oliver and Bolan. 
““L’Elec.,” Feb. 26.—A mention of their recent paper in a British 
medical journal, in which they describe experiments to determine 
the cause of death; this they found with alternating currents to be 
probably due to the stoppage of the action of the heart rather than 
of the respiration; in some experiments it seemed to be due to the 
simultaneous stoppage of the action of both, but more generally it 
was the heart that was affected first, and in this case resuscitation is 
more difficult. 

CARBONS. Jehl. Lond. “Elec.,” Feb. 25.—In this continuation 
of his serial (see “Digest,” Feb. 26) he discusses the Pritchard ex- 
periments, which were described a number of years ago. 


Miscellaneous. 


ELECTRIC FURNACE. Gin and Lelux. “L’Ind. Elec.,” Feb. 
10, and “L’Eclairage Elec.,” Feb. 26; translated in abstract in the 
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Lond. “Elec. Eng.,” Feb. 25.—A French Academy paper. They 
present deductions from their experience in the direction pointed 
out by Blondel, namely that the arc resembles an ordinary resist- 
ance, and that its action should be studied under very many differ- 
ent conditions; the deductions are offered as reasonable hypotheses. 
They start with the idea that the characteristic fall of potential in 
the arc is due simply to the resistance of the gaseous mass; they de- 
velop a formula for this resistance and the energy consumed, and 
show that the temperature of the arc increases as the square of the 
current density and as the ratio of the specific resistance and the 
specific heat of the atmosphere of the arc, the last two quantities be- 
ing variable with the temperature; this is only theoretically true, but 
the conditions are approached if the arc is surrounded with mate- 
rials of low heat conductivity; after cooling, the following stratified 
layers were found in the furnace thus constructed for calcium car- 
bide: a layer of bright graphite, then one of crystallized calcium 
carbide, and then one of the raw charge of the furnace; it is con- 
cluded from this that the temperature had been sufficiently high to 
oppose the combination of these two elements. 


SILICON FOR ELECTRIC HEATING. Le Roy.—Most of 
the foreign journals contain short abstracts of this French Academy 
paper in which he suggests making poor resistances of silicon for 
heating purposes. The Lond. “Elec.,” Feb. 25, in a brief abstract 
gives some of the data regarding silicon. It has a high specific re- 
sistance, specific heat and great emissive power; the best experi- 
mental results were obtained with crystallized silicon or graphitoid; 
experiments have been continued for three years, but the exact 
specific resistance has not yet been determined, as it varies very 
greatly; rods of pure agglomerated silicon 40 sq. mm. in cross sec- 
tion and 10 cm. long have a resistance between 25 and 200 ohms; 
that of a similar carbon rod would have 0.15, and of german silver 
0.0008; there is also a decrease of resistance with an increase of 
temperature, it being about 40 per cent. when raised to 800° C. A 
fuller abstract is contained in “L’Ind. Elec.,” Feb. 10, and 
“L’Elec..” Feb. 12. 


Electric Punching and Shearing Machine. 





The machine illustrated herewith has recently been brought out by the Long 
& Allstatter Company, Hamilton, Ohio. It is designed for puncning and shear- 
ing in work of a heavy character. The ramming motion is by cam and pendu- 
lum, the cam shaft being of steel running in bushed bearings, while the 
pendulum is of steel with gun metal bushes. The cam shaft can be turned by 
hand by means of a capstan bar at the front, which is a great convenience in 
setting the tools. The lower jaw of the machine is fitted for the convenient 
reception of the lower tools, the die block being removable. The machine is 











ELEcrric PUNCHING AND SHEARING MACHINE. 


very compact. The tools for punching, shearing or for amy special work 
whatever can be readily attached to the machine. The “automatic stop’’ causes 
the ramming cam to rest at any desired part of the stroke, thus leaving the tools 
open until the machine is again started by the foot treadle. Or, if desired, the 
machine may be run continuously, the foot treadle control having a lock for 
that purpose. The machine is driven by an electric motor, and has a capacity 
for punching a 2-inch hole through a 1%-inch plate 30 inches from the edge 
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of the plate. The Long & Allstatter Company makes these machines to be 
operated by direct connection with a steam engine, or with tight and loose 
pulleys for belts. 





‘¢ Standard ’”’ Ceiling Fans 


The ceiling fan illustrated and described below is manufactured by the Rob- 
bins & Myers Company, Springfield, Ohio. It is compact in design, and said 
to be a very satisfactory machine in every way. The mechanism is entirely 
contained within the bulb at the lower end of the supporting shaft. The yoke 
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Cross SECTION oF FAN Moror. 


of the motor consists of an iron rim to which two pole pieces are attached at 
diametrically opposite points. Tle rim is placed in the horizontal plane, which, 
of course, requires the armature to be set vertically. The electrical and me- 
chanical design of the fan is such as to secure the best resuits from the least 
expenditure of energy. The fan runs very easily, which fact is largely due to 
the use of ball bearings. These support the entire weight of the armature and 
of the fan blades. The bearings run in oil, and fine grain carbon brushes 
are used. The armature is set with the commutator end down. 

These fans are made in two types, one with field yokes and pole pieces in a 
single casting, and the other with cast yoke and removable steel pole pieces. 


Electric Sprinkling Car. 


Street sprinkling is acknowledged to be a necessity, and old-fashioned de- 
vices for the purpose are fast disappearing and being replaced by modern im- 
proved spraying devices. To the possibilities of the electric railway these im- 
provements are, no doubt, largely due. 





ELECTRIC SPRINKLER AT WORK. 


pending on an electric 
given herewith. These 


made by the Miller-Knoblock Com- 


Patents have recently been issued, and others are 


sprinkling car, an illustration of which is cars, which 
are said to be an unqualified success, are 
pany, South Bend, Ind., concern owns the This car is a 
radical departure from preconceived ideas of sprinkling apparatus. The tanks 


usually have a capacity of 2500 gallons of water, but can be made of any size 


which patents. 
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desired. By means of electrically driven rotary ejectors the water is thrown 
out from the car to a maximum distance of 50 feet. The width of the spray 
can be instantly reduced, and at the same time the quantity of water discharged 
varied. This control enables the operator to vary the width of the spray, ac- 
cording to the width of the roadway and the speed of the car. The ejector con- 
sists of a four-roller gun metal rotary pump, with adjustable casing for regu- 
lating the flow of the water. It is operated by an independent ironclad, differen- 
tially geared electric motor. The car truck is fitted with two 25-hp motors. This 
car can be successfully operated in the larger cities and result in a better 
service at a less price per foot front. 





Motor Starters and Regulators. 





Motor installations that are subject to the inspection and approval of fire 
underwriters are required to be equipped with motor starting devices, and it is 
in the line of true economy to use such apparatus, whether required by the 
underwriter regulations or not. 

The automatic motor starting rheostats manufactured by the Ohio Electric 
Specialty Manufacturing Company, Troy, Ohio, possess some commendable fea- 


tures in design and construction. All styles are mounted on marbleized slate 


bases. The resistance is in the form of coils of small-size wire wound on asbestos 
a785 
a 
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short circuiting in overload. The overload 
2, affords a protection of the motor from overload, light- 


It acts in conjunction with the 


tubes which prevent 
device, shown in Fig. 
ning, short circuit or other causes of damage. 
automatic release, thereby protecting the armature and commutator against the 
sudden rush of current which is liable to occur from various causes. 

The speed regulator (Fig. 1) is guaranteed to carry the full current continu- 
ously without excessive heating. It is built in standard sizes for a reduction 
of 50 per cent. in speed under full load. It is well ventilated and fireproof. 


This regulator is substantially constructed, and will stand continuous service. 
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Fic. 2.—OvERLoaD DEVICE. Fic. 3.—DyNAMO FIELD RHEoSTAT. 


The Ohio Electric Specialty Manufacturing Company also makes a line of 
dynamo field rheostats, which fill all the important requirements of such ap- 
paratus, and a commutator lubricant for which superiority is claimed. This 
lubricant is to grease, acids or any other substance 
injurious to a commutator. 

The same company manufactures a full line of woven wire brushes, including 
“Perfection,” which is a of cloth, leaf copper and 
graphite. This brush is said to be very serviceable and economical, combining 
in one all the good qualities of brushes of the three distinct classes named. 


said contain no oils, 


the combination wire 
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A French Design of High-Speed Engine and Dynamo. 





An engine and dynamo for use on shipboard, embodying many points of 
novelty, was recently described in “L’Industrie Electrique,” from which the 
following points have been abstracted. The engine was built at the works of 
M. E. Mertz, at Basle, Switzerland, and the dynamo was constructed by La 
Société Electricité Alioth, of the same place. The engine is vertical, steeple 
compound, single acting, with piston valves and a very peculiar substitute for 
the crank and connecting rod mechanism, the details of which are shown in the 
accompanying cross sectional view. There are two cranks set at 180 degrees 
with short horizontal connecting rods connecting them respectively to two bell- 
crank levers, at the opposite ends of which are two vertical connecting rods 





ENGINE OF NovEL DEsIGN. 


respectively attached to the two ends of a horizontal bar, centrally pivoted on 
the end of the piston rod. This gives, as may be seen,.a very compact engine, 
doing away not only with the connecting rod, but also with the cross-head, as 
all strains on the cross-head pin are vertical. The mechanism is all enclosed in 
a chamber partly filled with oil and water for lubrication. The dimensions of 
the complete set of this type for 9 horse-power are as follows: Axial length, 6 
feet; total height, about 3 feet; width, about 2% feet, and weight, about 3700 
pounds. The engine is compounded with conical pistons, respectively about 7 
and 11 inches in diameter, and with a stroke of about 3% inches. It is de- 
signed for a steam pressure of about 100 pounds per square inch and a speed of 
520 revolutions per minute. A shaft governor controls the throttle valve. Other 
engines of the same style up to 200 horse-power are being built. 


Electric [line Installation. 


In the mines of the Lehigh Valley Coal Company, 4 miles north of Wilkes- 
barre, Pa., an interesting electrical installation has been in operation during the 
past year. The power house is placed near the head of the main hoisting shaft, 
and contains the main hoisting engines, the generator and its driving engine. 
The dynamo is a General Electric slow-speed, 150-kw, direct-current, «six-pole 
machine, driven by a Ball automatic tandem compound non-condensing engine. 
The speed of the engine is 200 r. p. m.; that of the generator 400 r. p. m. The 
generator is compound wound for s00 volts at no load and 550 volts at full load. 
An oak switchboard is placed against the wall of the engine room, and current 
passes from the generator to the switchboard through heavily insulated copper 
cables suspended on porcelain insulators in a conduit under the floor. The con- 
duit is provided with a removable cover allowing ready access to the cables. 
The board is provided with two double-pole feeder switches for the pump and 
hoist circuits, in addition to the main double-pole station switch. The pump 
circuit is protected by fuses, the hoist circuit by aneautomatic circuit breaker. 
From the two feeder switches the pump and hoist circuits are carried to the 
pole line. The positive and negative sides of each circuit are connected to 
suitable lightning arresters to protect the instruments and generators from the 
destructive effects of hghtning. 

The pole line runs from the station to a point almost above the centre of 
operations, and the wires are run through a bore hole especially drilled for that 
purpose. The poles are 30 feet long, and éach carries one four-pin cross arm 
with iron braces, wooden pins and glass insulators. 

The positive feeders for the pump and hoist circuits consist of two separate 
oooo B. & S. wires, and two oooo B. & S. provide a common return. At about 
s000 feet from the power house two bore holes, each 350 feet deep, are driven 
from the surface of the flats. One is provided with a 6-inch iron pipe as a 
casing for the wires, the other with a 12-inch casing for the pump discharge. 
The 6-inch pipe rises about 18 feet above the surface of the ground; the opening 
is thus protected against any great rise of water during freshets. A small 
cable house is supported on this pipe, into which the line wires pass and make 
connection with the cable in the bore hole. The two positive feeders are con- 
nected to two separate cables, the two common return wires to one large nega- 
tive cable; each cable is heavily insulated with rubber and jute braid, and then 
leaded and armored with iron wire, protected from corrosive and electrolytic 
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action by tarred jute. The cables are supported from the top of the stand pipe. 
At the bottom of the hole the cables are connected by single-pole switches to 
the circuits operating the hoist and pump 600 feet distant. These underground 
wires are double rubber covered, and are supported on glass insulators fastened 
to props along the ribs. A wooden switchboard carrying fuse boxes, main 
switch and starting rheostat for the pump is erected in the pump chamber. 
The motor for this pump is mounted on a cast-iron bed plate, and is geared 
by a double reduction gearing to the crank shaft operating the plungers. The 
motor is a General Electric shunt-wound machine, with a capacity of 85 horse- 
power continuously at a speed of 7oo r. p. m. The pump is a duplex double 
acting pot valve pump, manufactured by the Joansville Iron Works, with out- 





110-HP Hoist aT HEAD oF SLOPE. 


side packed and connecting plungers. The pump capacity at twenty-five revo- 
lutions is 600 gallons per minute, under a head of 360 feet. A small 4-inch x 6- 
inch triplex plunger pump, geared to a 5-hp multipolar slow-speed motor, pumps 
water up the small slope to the large electric pump. 

The hoist is placed at the head of a small slope extending east from the 
parting at the foot of the main slope. The motor is of the General Electric 
railway type, completely closed to protect the windings from dust and mois- 
ture. It is series wound for 500 volts»and is capable of developing 110 horse- 
power for the intermittent work it is called upon to perform. The motor and 
drum are mounted on the same bed plate, and are connected by double reduc- 
tion gears. The drum is of the friction cone clutch type, manufactured by the 


Se Pe Bie Se ME Ae 





PoInT OF SUSPENSION OF FEEDERS. 


Lidgerwood Manufacturing Company, and is provided with two band brakes 
lined with wood. The motor is operated by a rheostatic controller at the left 
of the brake and clutch levers. The controller is provided with a magnetic 
blow-out. The hoist drum is 48 inches in diameter and 36-inch face, and holds 
about 1400 feet of 1-inch wire rope. Under full load the rope strain on the 
hoist, at an average speed of 500 feet per minute, is rated at 5000 pounds. The 
usual load up the slope is four loaded cars per trip at an average speed of 
500 feet per minute. Each car weighs about 3% tons, loaded, and in case of 
necessity the hoist is capable of hauling six cars per trip. 

The installation of this plant was effected by the General Electric Company, 
and since it was started has, it is said, operated continuously with satisfactory 
results. 
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Financial Sisdtibbalice. 


THE MASSACHUSETTS RAILROAD COMMISSIONERS have approved 
the issue of $100,000 additional capital stock by the Holyoke Street Railway 
Company at $125 per share. 

THE CONEY ISLAND & BROOKLYN RAILROAD COMPANY has 
filed with the Kings County Clerk permission from the State Railroad Com- 
missioners to increase its capital stock from $1,000,000 to $2,000,000. 

TELEGRAPH DIVIDEND.—The Western Union Telegraph Company has 
declared a quarterly dividend of 1% per cent., payable April 15. The company 
reports for the quarter ended March 31 an increase in net revenues of $110,467 
as compared with the net revenues for the same period last year. 


Special Correspondence. 


NEw YorK NOTEs. 











Office of THE ELECTRICAL WORLD, } 
253 Broadway, NEw YORK, March 15, 1898. 


THE METROPOLITAN STREET RAILWAY COMPANY and the Sec- 
ond Avenue Railroad Company have ratified the agreement by which the latter 
is leased to the Metropolitan system. 

NEW TELEPHONE EXCHANGE.—The New York Telephone Company 
will open a new exchange at the corner of John and Gold Streets on May tr. 
The object in establishing this exchange is to relieve the pressure on the Cort- 
landt Street exchange. 

THE DEPUTY COMMISSIONER OF LIGHTING AND SUPPLIES of 
the Borough of Queens has been notified that the amount he will receive for 
the expense of his department is $125,660. This represents a little more than 
one-fourth of the amount he asked for. 


MR. E. J. WESSELS, formerly of the Standard Air Brake Company, has 
entered the newspaper field with something quite unique. His publication is 
a weekly called ‘‘The Universe,” for “young people and busy men and women,” 
and it is a bright and pithy résumé of the world’s news. 


THE AMERICAN HARD RUBBER COMPANY has been formed with a 
capitalization of $2,500,000. The company, which will date its corporate exist- 
ence from April 1 next, is a consolidation of the India Rubber Comb Com- 
pany, the Goodyear Hard Rubber Company, the Butler Hard Rubber Com- 
pany, of New York, and the Goodrich Hard Rubber Company, of Akron, 
Ohio. The main offices will be at Nos. 9 and 11 Mercer Street, New York, 
and Mr. Fritz Achelis will be the president. 

AN INCREASE OF PAY is promised to the motormen and conductors of 
the Brooklyn Heights Railroad Company. President Rossiter states that he is 
now and has been for some time past considering a plan for the grading and 
raising of the wages of all motormen and conductors employed by the com- 
pany. Those who have served for a period of three years or over will have 
their wages substantially increased and their faithfulness commended. The 
men now receive $2 for a working day of ten hours. 


THE FINAL HEARING was had on Thursday last before the Senate 
Committee at Albany having in charge-the bill to regulate telephone rates in 
New York State. Merchants’ and manufacturers’ associations through repre- 
sentatives argued in favor of the bill, and General Manager Bethell, of the 
New York Telephone Company, opposed it. The report of the committee is 
looked forward to with much interest. The bill is also in the hands of the 
Assembly Committee, but as yet no hearings upon it have been had. 


THE ELECTRICAL EXHIBITION.—An amateur model making competi- 
tion will be held in connection with the Electrical and Kindred Industries Ex- 
hibition, which will take place at Madison Square Garden during May next, 
and rules and regulations to conduct the same have been drawn up by a com- 
mittee consisting of Prof. Morris Loeb, Dr. C. A. Doremus, Dr. W. E. Geyer 
and T. C. Martin. There will be six classes, each having prizes not to exceed 
$50, and bronze medals. The exhibits will be judged by a committee of five 
well-known men. Entrance to the classes may be made a week before the ex- 
hibition begins, and printed forms can be had from the management of the 
exhibition at No. 15 Cortlandt Street. The following is a list of the classes: 
Class A.—Working model or actual machine of a dynamo electric or electro- 
dynamic type, made by one or more youths under twenty-one, so far as de- 
signing, lathe work, assembling and finishing are concerned. Class B.—In- 
strument of precision, made by amateur or student; including galvanometers, 
resistance bridges, etc. Class C.—Practical application of electricity to com- 
munication, the assembling and finishing to have been the work of a single 
exhibitor. Class D.—Ingenious application of electrical appliances to domestic, 
etc., uses by an amateur under eighteen; none of the apparatus to be neces- 
safily of home manufacture. Class E.—Design or working drawing of an elec- 
trical appliance or installation, made within the past twelvemonth by a stu- 
dent of a recognized chartered institution, and bearing the instructor's certi- 
cate as to its genuineness. Class F.—Design or instrument made by a teacher, 
below the grade of college professor, for illustrating some electrical law. 
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Branch Office of THE ELECTRICAL WORLD, "t 
Room 91, Hathaway Build'ng, 620 Atlantic Ave., 
BOSTON, Mass., March 12, 1898. 4 


THE BOSTON & ALBANY RAILROAD COMPANY has equipped a day 
coach with electric lights and is testing the new system. There are twenty-one 
incandescent 16-cp lamps. The dynamo is supported on a car truck, and driven 
by a spur gear from the axle. When the lamps are not 1! use storage bat- 
teries are charged. ‘The batteries have a sufficient capacity to light the car for 
ten hours, and are drawn on when the car is not in motion. 

THE DIESEL HEAT MOTOR, which was described in Tue ELectricaL 
Wortp of February 19, will be exhibited for the first time in New England 
at the exhibition of the Massachusetts Charitable Mechanic Association, which 
will be held in this city in October next. A fact of great public interest in con- 
nection with this exhibition will be the fireproofing of all fabrics used in the 
decoration of the extensive building. Should any of the festoons and draperies 
happen to come in contact with fire they will not burst out into flame. 


THE STOCKHOLDERS of the K. & W. Company, Pittsfield, Mass., have 
decided to increase the capital stock of the company in order to extend its 
facilities for the manufacture of Hardy incandescent lamps. The company feels 
highly flattered over the fact that the popularity of this lamp, although a com- 
paratively new one, has rendered such a step necessary. The K. & W. Com- 
pany’s business in its other specialties is always good, and the demand for its 
new type of “absolute cut-out hanger board” is evidence that this device is 


appreciated. 





PHILADELPHIA NOTE. 





Branch Office of THE ELECTRICAL WORLD, 
929 Chestnut Street, 
PHILADELPHIA, Pa., March 12, 1898. 
DR. LOUIS DUNCAN, of Baltimore, will read a paper entitled “The Sub- 
stitution of Electricity for Steam on Suburban Roads” before the Franklin 


Institute, on Tuesday evening, March 22. 


BUFFALO AND NIAGARA FALLS NOTEs. 


BUFFALO, N. Y., March 12, 1898.@ 

FROM ALL APPEARANCE the delay in announcing a price for electric 

power in Buffalo, by the Cararact Power & Conduit Company is likely to be 

continued indefinitely. An officer of the company said this week that it might 
not be done at all. This will be far from satisfactory to the city. 


THE BIDS for the equipment of the Urban flour mill with electric appara- 
tus have been opened. Three companies bid. The General Electric was a trifle 
lower than the Westinghouse on induction motors, and the Walker Company, 
of Cleveland, was lowest on synchronous motors. It is not yet settled which 
style is to be used. 

THE SCHOELLKOPF HYDRAULIC CANAL COMPANY is preparing 
to replace the various transformers now in use in the gorge electric plant by 
a single 7oo-kw transformer. This will do all the work required at present. 
It is probable that the others will be retained, however, to meet the constantly 
increasing demands on the power house. 

THE BUFFALO TRACTION COMPANY is about to put into use its 
new safety switch system for the crossing at grade of the Lehigh Valley tracks 
at Chicago Street. It consists of a combination of six lever electric interlock- 
ing switches, with four manually operated semaphores, of which two are dis- 
tance signals, 500 feet away from the crossing, and two home signals, 25 feet 
either side. An electric block extends about 7oo feet up and down the steam 
railway line. There are derailing switches 40 feet each side of the crossing, 
also another trailing spring switch along the grade of the southerly approach 
to the viaduct (about a 3 per cent. grade), so that a car losing power on the 
grade would be derailed before reaching the tracks of the steam road. The 
signal is operated by a six-lever machine, placed in a cabin close to one of the 
home signals, and is so arranged that the conductor of the trolley car sets the 
distance signals, then the home signals, then works the derailing switches. 
He is locked in the cabin till his car crosses the steam railroad tracks. He must 
then throw everything else to an original position before he can get out of the 
cabin. He cannot move a lever if there is a train within the protected region 
of the block, 700 feet from the crossing. This is by far the most elaborate ap- 
paratus for protecting cars at grade crossings in operation in this part of the 
country. It was built and set up by the National Switch & Signal Company, of 


Easton, Pa. 


PITTSBURG NOTEs. 


PITTSBURG, Pa., March 11, 1898. 
THE UNITED TRACTION COMPANY’S SECURITIES, consisting of 
$17,000,000 common stock, $3,000,000 preferred stock and $4,725,000 general mort- 
gage 5 per cent. bonds, have been listed on the Philadelphia Stock Exchange. 
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DIVIDEND DECLARED.—The Union Switch & Signal Company has de- 
clared the regular quarterly dividend of 1% per cent. on the preferred stock. 
Books will close on April 2 and open on April 12. The dividend is payable 
April 11. 

ELECTRIC LIGHT COMPANIES CONSOLIDATE.—The MoKeesport 
Light Company has bought the plant and franchises of the Duquesne Light, 
Heat & Power Company, and will henceforth furnish electricity for use in 
Duquesne. The plant of the latter company will discontinue operations as a 
generating plant, and will be run merely as a sub-station. Alternating current 
will be transmitted from the station in McKeesport, through step-up and 
step-down transformers, to Duquesne, a distance of about 3 miles. 


CAPITAL STOCK INCREASED.—At the meeting of the stockholders of 
the Allegheny County Light Company, held on March 8, it was voted unani- 
mously to increase the capital stock from $1,500,000 to $2,500,000. As previously 
announced in THe ELectricaL Wor-p the additional capital will be used for 
the extensive changes and improvements that the company has in contempla- 
tion. It is announced that a complete system of sub-stations will be estab- 
lished, each independent of the main plant, and driven by its own motive 
power, which, it is stated, will consist of gas engines. 


CHICAGO NOTEs. 


Branch Office of THE ELECTRICAL siaine, | 





936 Monadnock Building, 
CHICAGO, II1., March 12, 1898. 


THE PATTON MOTOR COMPANY has recently received orders for six 
of its self-contained street cars to be shipped to Iowa. 

MR. E. WARD WILKINS, of the Partrick, Carter & Wilkins Company, 
Philadelphia, Pa., is making a trip through the West. He visited Chicago last 
week. 

MR. HARRY CUTLER, of the Cutler-Hammer Manufacturing Company, 
is preparing a paper on ‘‘Motor Protection and Motor Control,”’ to be read 
before the Chicago Electrical Association on the evening of April 1. 


MR. NED FOX, Western representative of the Phcenix Glass Company, is 
engaged in dispensing justice on one of the Chicago criminal court juries, and 
Mr. Philip De Forest Rust, of the Western Electric Company, has been a 
member of the grand jury for the past two weeks. 

THE WESTERN SOCIETY OF ENGINEERS, Chicago, has _ issued 
Vol. II. of its Journal covering the year 1897. It contains papers and ab- 
stracts of papers on many electrical subjects, and altogether is an extremely 
interesting publication to engineers. It is profusely illustrated. 

A PUBLIC TELEPHONE is to be placed in every police station in this 
city. This will be a great advantage in case of need for help in any sudden 
emergency, as it will be possible then to call up a police station, and thus save 
the time often wasted in looking for a police officer in the streets. 


THE CHICAGO ELECTRICAL ASSOCIATION has published the re- 
port of its committee on standard diagrams in a convenient pocket form for 
the benefit of electrical engineers who wish to have a set of these diagrams for 
reference. To cover the expense of printing, the small charge of 10 cents per 
copy will be made. Mr. J. R. Cravath, secretary of the association, may be ad- 
dressed by those desiring to secure a copy. 

MESSRS. J. MANZ & CO., engravers, of this city, have been using fan 
motors during the winter for drying negatives. It formerly took from three 
to four hours to properly dry plates, which are now dried by the fan motors 
inside of twenty or thirty minutes. The same firm contemplates the intro- 
duction of electricity for heating the zinc plates during the process of etching, 
thus displacing gas, which is now used for this purpose. 


THE STREET RAILWAYS OF CHICAGO are making an effort to ex- 
tend their lines during the coming spring. It is stated that no less than 25 or 
30 miles of new roads will be built before July. It also looks as if the trolley 
lines would be allowed to come all the way down to the heart of the city. The 
Chicago Street Railway Company is discussing the advisability of changing the 
Wabash Avenue and Cottage Grove cable line over to electric power. It has 
also asked for a franchise to build tracks on a number of the cross streets 
not now occupied by street railways. 

EIGHT CENT FARES IN EFFECT.—The Lake Street Elevated Road, the 
Suburban Electric Road and the Cicero & Proviso Street Railway, on March 3 
established an &-cent fare from the western suburbs to the loop, with transfers 
to and from the elevated road at Forty-eighth and Fifty-second Streets. This 
concession in the rate of fare is made in return for a fifty-year extension of 
the franchise of the Cicero & Proviso Road in Chicago, and a franchise for the 
same length of time granted to the Cicero & Harlem Road for the building of 
an elevated road through the town of Cicero. Work has been commenced 
on the Cicero Elevated Railroad, and it is expected to have the line in running 
order by July 15. 

THE CITY COUNCIL finance committee has voted $150,000 for the ex- 
tension of the municipal lighting system, and a separate fund for its main- 
tenance. Twenty-two hundred arc lights will be installed on the South, North 
and West sides of the city during the present year. It is announced that the 
entire street lighting department will be placed in the hands of City Electrician 
Ellicott. If this project is carried through Mr. Ellicott will have charge, not 
only of the electric lights, but of all the gas lights as well. ‘The plans for the 
extension of the lighting system contemplate an enlargement of half a dozen 
stations and the establishing of two new ones, one on the North Side, and the 
other in the remote southern part of the city. The one on the South Side will 
probably be constructed as an addition to the city water pumping station at 
Sixty-eighth Street. 

CITY ELECTRICIAN ELLICOTT recently received bids for 1200 storage 
battery cells to be substituted for 5000 gravity cells now used for supplying the 
current for the fire and police telegraph service in this city. Nine hundred of 
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the cells are of 10 ampere hours capacity and 300 of 150 ampere hours capacity. 
The Police Telephone & Signal Company, of this city offered to supply chloride 
accumulators, manufactured by the Electric Storage Battery Company, of 
Philadelphia, the whole outfit to cost $4350. The figures of the American 
Battery Company, of Chicago, for a similar equipment were $4500, and Sipe & 
Sigler, of Cleveland, put in a bid for $1.20 each for the goo smaller cells. All 
bids were furnished with a guarantee that the yearly cost of maintenance for 
the batteries should not exceed 7% per cent. of the first cost. It is figured that 
a saving of at least $5000 a year to the city will be effected by replacing the 
primary batteries with accumulators. The contract for the larger 
batteries was awarded to the American Battery Company for $3150, and for 
the smaller cells to Sipe & Sigler for $1080, making the total cost $4230. 


LAST THURSDAY AFTERNOON plans and suggestions were considered 
by President Insull and other gentlemen for the entertainment of visitors dur- 
ing the convention of the National Electric Light Association, which will be 
held in this city on June 7, 8 and 9 next. The headquarters of the association 
will be at the Auditorium Annex, and the banqueting hall has been secured 
for the meetings. Space will be furnished for exhibits in the hotel parlors and 
basement. There will, however, be no general exhibit, the central station and 
manufacturing interests having agreed upon this point. President Insull states 
that the plant.of the Chicago Edison Company will be open to inspection at 
all times during the meetings, and that every facility will be accorded mem- 
bers to examine the practical working of the system. He also states that 
facilities will be afforded to manufacturers to display their apparatus and spe- 
cialties in actual operation in the Edison station. It is proposed to hold morn- 
ing and evening sessions, devoting the afternoons to entertainments and sight- 
seeing. No definite action will be taken on any of the plans suggested until 
after President Insull confers with Eastern representatives. Another meeting 
of the Chicago committee will be held on March 24, at which time it is thought 
that definite action will be taken. 





MILWAUKEE NOTEs. 


MILWAUKEE, Wis., March 11, 1898. 

THE PROMOTERS of the proposed interurban electric railway between 
Oshkosh and Berlin have asked the Berlin authorities for a franchise. 

THE LA CROSSE & SOUTHEASTERN TELEPHONE COMPANY wilt 
extend its lines eastward to connect Cashton, Salem, Bangor, Sparta and Leon. 

A LOCAL TELEPHONE EXCHANGE has been established at Cumber- 
land, which connects with the Barron County lines and with the Wisconsin 
Valley lines. 

A THIRTY-FIVE-YEAR FRANCHISE has been granted to Allen Shew- 
man by the Green Bay Council for an arc electric lighting system, to be oper- 
ated by De Pere water power. 

BUSINESS MEN of Shell Lake are considering the advisability of having 
an electric light and power plant, utilizing water power from the Yellow 
River, 4 miles distant from the city. 

A MOVEMENT is on foot at Wautoma to establish a telephone line to 
connect with Plainfield, Hancock, Coloma and Coloma Corners. M. Plank 
and Dr. F. A. Wood, of Hancock, are at the head of the project. 

THE KENOSHA (Wis.) Council has granted F. S. Comstock a franchise 
to put in an electric street railway. The Milwaukee, Racine & Kenosha 
Electric Railway will utilize the tracks of the new company to enter the city, 
which virtually puts an end to the fight waged between the road and the city. 





St. Louis Norges. 


Str. Louis, March 11, 1898 

MR. J. A. HUDSON, of Macon, Mo., has purchased for $4000 the Columbia, 
Mo., telephone systems, and will congolidate them. Improvements will be made 
as well as extensions. 

THE LINDELL RAILWAY COMPANY has decided to erect a $40,000 
building, to contain offices for the company and a gymnasium for its employees. 
Plans have been perfected. 

THE AMERICAN ELECTRIC TELEPHONE COMPANY has made appli- 
cation to the City Council of Centralia, Mo., for a franchise to put in and 
operate a telephone exchange in opposition. to the Central Union. 

THE BELL TELEPHONE COMPANY is removing the poles in some sec- 
tions of the city on which some of its wires have been strung. For several 
weeks the poles have been ready for removal, the wires and cross arms having 
been taken down over a month ago. 

THE PERRY COUNTY TELEPHONE COMPANY, which has been 
granted a franchise to establish a system in Belleville, Ill., is in no hurry to 
construct its line, as it will not be able to charge for the service until it con- 
nects with the Kinloch system, which will not be completed for several months. 


[IEXICAN NOTES. 





MONTEREY, Mexico, March 7, 1898. 

THE MEXICAN GOVERNMENT has just inaugurated a telephone line 
between the towns of Tixmenac and Tekax, State of Vera Cruz. That 
remote section of the country is greatly in need of more telephone lines. 

MESSRS. ERNESTO CHAVERO and Gregorio Gonzalez, of the City of 
Mexico, have applied to the Government for a concession for the establishment 
of a large plant for the manufacturing of telegraph and telephone wire and wire 
cables for the use of mines. They will invest $250,000 in the business. 

THE MEXICAN NATIONAL RAILROAD has been annoyed for some 
time past by the theft of telegraph wire at different points along that line. 
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It is stated that the copper wire which is stolen is used by counterfeiters in the 
making of copper cents. Every effort is being made to capture the thieves. 


ADVICES HAVE REACHED HERE that a syndicate of Mexican capitalists 
has obtained a concession to utilize fifty-six waterfalls, five of which are in 
the State of Chiapas, forty-five in Campeche, two in Tabasco, two in Oaxaca, 
one in Guerrero, one in Hidalgo and two in the State of Mexico. These falls 
are said to represent an aggregate energy of 1,331,325 horse-power. It is an- 
nounced that the original concessionaires have sold their rights to a syndicate 
of New York City men, and that the latter propose to establish 122 new in- 
dustries at different points in the country. The majority of these industries 
will utilize\electric power. 


ACCORDING TO ADVICES which have been recently received here the 
new railway which is in process of construction between Jalapa and Cordoba, 
State of Vera Cruz, will be electrically equipped after all. It was known that 
it was the original intention of the company to make it an electric line, but 
it was reported a few weeks ago that it had decided to make it a steam road. 
It is understood that Gen. J. B. Frisbie, the general manager of the road, has 
already ordered the electrical equipment, and that it will soon arrive and be 
placed in position. The road is now completed to Xico, beyond Coatepec, and 
18 miles from Jalapa. Tiocelo, situated 20 miles from Jalapa, will be reached in 
about four weeks, and the completed portion of the line will then be formally 
inaugurated by President Gen. Porfirio Diaz, President of the Republic. 








PAcIFIG COAST NOTEs. 


SAN FRANCISCO, Cal., March.5, 1898. 
MR. C. S. KNIGHT, vice-president of the Fort Wayne Electric Corporation, 
of Fort Wayne, Ind., is a visitor in this city, accompanied by his family. 


MR. W. S. ARNOLD is now manufacturing in this city the Arnold Flexible 
Bracket for electrical work, which he brought out several years ago in a 
different form. The improved form of the bracket is smaller, and can be used 
for electricity or gas. 

THE MARKET STREET RAILWAY COMPANY will use electric locomo- 
tives to handle the heaviest traffic on the new electric line, which will soon be 
built south of Golden Gate Park. Each of the three double-truck locomotives 
will be equipped with four motors, which will have a capacity of at least 50 
horse-power each, and probably 75 horse-power. The Westinghouse Electric & 
Manufacturing Company will furnish the equipments. 

THE YUKON TELEPHONE & TELEGRAPH SYNDICATE, represented 
by James E. Scoville, who recently arrived in Seattle, Wash., from Dawson, 
N. W. Ter., has purchased 3 tons of wire for its lines. First, an exchange will 
be established in Dawson, and connections will be established with various 
mining camps along the creeks. The officers of the company are P. J. B. Le 
Blanc, president; E. Le Roy Pelletier, vice-president, etc.; Alexander Mc- 
Donald, general manager. All supplies but the telephones will be purchased in 
Seattle. 

THE SUNSET TELEPHONE & TELEGRAPH COMPANY is pushing 
construction work on the line from Sacramento to Marysville, Cal. Work is 
progressing on the line to Oregon. Four-hundred-and-thirty-five-pound wire 
will be used on this and on all main lines in future, which will enable business 
to be carried on over great distances. A new line has been constructed between 
Antioch and Martinez, Cal. The interior of the Telephone Building in this city 
has been remodeled. The long-distance offices are much more conveniently 
arranged than formerly. 

THE LONG ESTABLISHED firm of Hasson & Hunt, consulting electrical 
engineers of San Francisco, was recently dissolved, Mr. A. M. Hunt having 
retired. Mr. F. A. C. Hasson will carry on the business under the same firm 
name. Mr. A. M. Hunt will be for some months to come the superintendent 
of construction for the Alaska Commercial Company. He is now in Unalaska 
building river steamers, which the company will run on the Yukon River. 
The above-named firm has engineered a large proportion of the most important 





electric engineering work in California. 





CANADIAN NOTES. 


MONTREAL, QUE , March 7, 1898. 

APPLICATION WLL BE MADE to Parliament for an act to incorporate 
a company to construct a steam or electric railway from London, Ont., to a 
point near Grand Bendon Lake, Huron. 

THE BRITISH AMERICAN LIGHT & POWER COMPANY wants 
authority to construct and operate by electricity or other motive power tram- 
ways in Dawson City, Fort Selkirk and other points in the Yukon district. 

BERLIN, ONT.—The town authorities are considering the advisability of 
installing a lighting plant for the corporation. They are seeking information 
as to the size, operation and prices obtained by operating plants in order to 
guide themselves in arriving at a decision. 

AT THE NEXT session of the Legislature a local company will ask for a 
charter to build an electric railway from Winnipeg, Man., to St. Andrew’s 
Rapids, and through the municipalities of Springfield, St. Boniface, Kildonan, 
St. Paul’s and St. Andrew’s. The company proposes also to build saw mills, 
boats, telegraphs and telephone lines. 

THE HALIFAX & BEDFORD ELECTRIC COMPANY, which is seeking 
incorporation, is composed of Mr. E. F. Freeman, Dr. Chisholm, ex-Mayor 
Keefe and others of this city. The proposal is to build an electric railway from 
Halifax to Bedford, with such extensions as may be approved by the muni- 
cipalities. The head office of the company will be in Halifax, and the capital 
is placed at $250,000. 
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OTTAWA, Ont., March 12, 1898. 
THE DAWSON CITY ELECTRIC COMPANY is applying to the Do- 
minion Parliament for an act of incorporation. The company asks to supply 
electric light, heat or power throughout the city, and within a radius of 200 
miles, as well as to operate an electric tramway. 


THE DOMINION GOVERNMENT will be asked to make an appropriation 
at the present session of Parliament for the extension of the Government tele- 
graph system to the Yukon country. At the present time the Government 
telegraph line extends from Ashcroft, B. C., to Quesnelle, a distance of 225 
miles. From the latter point to Telegraph Creek is 54 miles. The proposal is 
to build the section to Teslin Lake next season, reaching the Yukon in 1899. 
The cost is roughly estimated at $500,000. 


THE CANADIAN PACIFIC RAILWAY TELEGRAPH COMPANY now 
proposes to stretch a copper telegraph wire from Montreal to Vancouver, B. C. 
It will then be possible to sit in the Montreal office and transmit messages to 
Vancouver direct. The wire to be used will weigh 300 pounds to the mile 
and the total weight of copper required will be something like 450 tons. Work 
is expected to begin on the new line on April 1 next, and the line will be com- 
pleted and in working order by June 1. Construction work will commence at 
the Montreal end. The copper wire to be used in the enterprise will alone cost 
in the neighborhood of $250,000. The wire will be worked duplex. 


QUEBEC’S ELECTRIC STREET RAILWAY is about to change hands. It 
appears that when Mr. H. J. ,Beemer transferred the franchise to the present 
company he retained a two years’ option of the property, which he now insists 
on availing himself of. It is said that the company offered $300,000 to buy out 
his right, but that he demanded $350,000, which it would not pay, and now he is 
about to redeem the property, paying the company 10 per cent. premium on 
the cost of construction and 6 per cent. interest on the money invested, as 
agreed: at the time of the transfer. It is understood that the returns of the road 
have been so large that Mr. Beemer has found no difficulty in selling to an- 
other company, which will also take over the Quebec & Mortmorency Railway, 
consolidating the two lines and running them both by electricity. 





ENGLISH NOTEs. 





(From Oyr Own Correspondent.) 
LONDON, March 2, 1898. 

SUPPLY AT 200 VOLTS.—On February 24 an interesting paper was read 
by Mr. G. Binswanger Byng before the Institution of Electrical Engineers on 
“The Manufacture of Lamps and Other Apparatus for 200-Volt Circuits.”” A 
great number of central stations in the United Kingdom have now adopted 
this “higher pressure, in most instances distributing on the three-wire system 
at 400 or 440 volts, and the interest taken in the subject was apparent by the 
crowded attendance at the meeting at which Mr. Byng’s paper was read and 
discussed. However, as the author rightly pointed out, the ultimate success 
of the high-pressure system will depend largely upon the verdict of the con- 
sumer, and he will give it in favor of higher pressure only if his lamps and 
fittings, in points of efficiency, economy, safety, convenience and appearance, 
approach the standard which he can obtain by means of the lower voltage 
system. The paper was chiefly devoted to the consideration of what modifica- 
tions were necessary in the construction of arc and incandescent lamps, but the 
question of the design of switches, fuse holders, etc., for the higher pressure 
was also considered. Mr. Byng’s discussion of the incandescent lamp may be 
found in full in another column. If four or five arc lamps are placed in 
series on a constant potential 200 or 220 volt circuit the difficulty arises that, if 
the carbons run short on the slide sticks in one lamp the other lamps close 
together and the full voltage of the circuit is maintained across the shunt coil 
of that particular lamp. The shunt coil may be burnt up or the carbon holders 
damaged with the excessive flaring of the arc before it breaks. For the pro- 
tection of the shunt coil Mr. Byng uses a fuse of an alloy which will melt 
when the temperature of the coil reaches 210 degrees: Fahr., but whose sectional 
area suffices to make the fusing point independent of the current carried. In 
addition, Mr. Byng employs an automatic cut-out and cut-in, working on the 
following system: The arc is first short-circuited through a shunt path, and so 
put out by reducing the voltage across the terminals; this short circuit is then 
broken by a quick break switch, the same action reversing the shunt switch 
simultaneously, ready to fall upon its normal contact when the carbons touch 
or are replenished.. The discussion on the paper was only commenced on 
Thursday last, and it will be resumed at the next meeting of the institution. 
Some speakers related their unfortunate experiences with 200-volt lamps, and 
others spoke on the advisability of using pairs of 1oo-volt lamps in series until 
the lamp manufacturers had attained greater proficiency in producing the new 
pattern. 

THE INSTITUTION OF CIVIL ENGINEERS.—At a meeting of the 
Institution of Civil Engineers on February 22 Mr. L. B. Atkinson read a paper 
entitled “The Theory, Design and Working of Alternate Current Motors.” 
He classified alternate current motors as follows: (1) “Conductive motors” in 
which the energy was conveyed to the armature through brushes and which 
might be series avound, shunt wound or separately excited. In the latter case 
the phase of the E. M. F. producing the exciting current differed by a quarter 
of a period from that producing the armature current, thus forming an 
example of the application of multiphase currents to alternate current motors. 
(2) “Inductive motors, with brushes having one inductive electric axis and 
air gap instead of through the brushes, although in the simplest form the 
commutator was used for short circuiting the coils to produce the proper dis- 
tribution of current in the armature. (3) “Inductive motors with brushes 
having two reciprocal inductive electric and magnetic axes.” The brushes 
might then be dispensed with, giving rise to a class of (4) “Inductive motors 
without brushes, having short-circuited coils and two reciprocal inductive elec- 
tric and magnetic axes,” the modern induction motor. The author, in the 
second part of his paper dealt with the design of the motors, showing the 
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mecessary conditions to produce the proper distribution of current in the 
armature and in the magnetic field, and gave useful formule. He also dis- 
cussed in how far the wave form and frequency affect alternate current motors, 
giving examples to show how the necessary conditions were realized in prac- 
tice. In the third part of his paper the author dealt with the practical con- 
struction and working, taking each class described and giving valuable curves 
and data. Curves were also given showing the relative weight of continu- 
ous current motors, single-phase motors, two-phase motors and three-phase 
motors. At the same meeting Mr. Parshall read a paper on the Dublin South- 
ern Tramways, which were interesting in that, as they were originally designed, 
they would not conform to the Board of Trade regulation which limits the fall 
of potential in the earth return to seven volts. High-tension three-phase cur- 
rent was used to get over this difficulty, the current being transmitted to the 
trolley circuit through motor generators and stationary transformers in sub- 
stations. This was the first tramway working on the three-phase system in the 
United Kingdom. The line had been a thorough success, and the number of 
cars had been increased from twenty to seventy quite recently. Mr. Parshall 
states that although the efficiency of the system is satisfactory, the efficiency of 
the machines in the sub-stations is not so high as might be desired, or as 
would be the case with larger machines and large rotary converters. He adds, 
however, that for a small tramway installation the sureness of operation and 
the minimum of labor were of vastly greater importance than any small gain 
in efficiency. 


FRENCH NOTES, 


‘(From Our Own Correspondent.) 





PARIS, Feb. 11, 1898. 
THE METROPOLITANS IN PARIS.—In the course of a few days the 
French Parliament will be called upon to decide regarding the project for 
metropolitan railways, adopted, as stated in a former letter, by the Municipal 
Council of Paris. This railway should be electric, should have a straight right 
of way, and should not use rolling stock inferior in size to that in operation on 
the large railway systems, and especially upon the Paris belt line. 


SOCIETE INTERNATIONALE DES ELECTRICIENES.—The regular 
monthly meeting of the Société Internationale des Electriciens was held Feb- 
ruary 2 at Paris, M. Voille presiding. M. P. Janet was unable, on account of 
sickness, to make his expected report on the temperatures of incandescent 
lamps. M. Branly gave an account of various experiments for the produc- 
tion of continuous or intermittent electric waves for transmission to a distance, 
and for receiving and registering them. The transmitter is a Hertz oscillator, 
consisting of two spheres immersed in an insulated liquid. This oscillator is 
operated by a small Ruhmkorff coil inclosed in a box covered with metallic 
plates, and having a contact key for sending long or short signals. The Hertz 
spark gap resonator is replaced by a tube of filings. These, inclosed in a tube, 
into which two electrodes are led, offer a high resistance to the passage of the 
current from a battery in circuit with them and a galvanometer; but become 
conductors when excited by an electric wave. This conductivity disappears 
when the tube of filings is jarred, but reappears when a new electric wave 
strikes the tube. The sensitiveness of the apparatus is very high, and is mani- 
fest at a considerable distance. In 1895 M. Popoff made an apparatus for receiv- 
ing and registering electric waves. The receiver was a tube of filings in cir- 
cuit with a battery and a relay. The relay is put in action whenever the tube 
is excited by an electric wave coming from a distant point. M. Branly recalled 
these experiments apropos of the communication made at the last meeting by 
M. Voisenat concerning wireless telegraphy. 


ELECTRIC HEATING.—In a former note I wrote of the researches of M. 
F. Le Roy upon crystallized silicon and its applications in electric heating and 
cooking. At the February meeting of the Ingenieurs Civils de France, M. Le 
Roy entertained the audience with this interesting matter. He said that for 
domestic use the present forms of heating apparatus are, by the nature of their 
construction, subject to rapid deterioration. Repairs upon them are both 
costly and difficult. He proposed a two-fold line of study: First, the con- 
struction of simple and convenient apparatus permitting the use of electric heat 
in all the various forms of domestic utensils without requiring the change 
of ordinary handling methods. These include such things as saucepans, sad- 
irons, etc. Second, a theoretical research to discover what body possesses the 
electrical and physical properties best fitted for such use, and in this way 
to determinte the choice of the resistance to be used. He then spoke of crystal- 
lized silicon or graphitoid, which alone seems to give the desired results. In 
addition to all the data previously given of the characteristics of this sub- 
stance, M. Le Roy went into the question of the comparative prices of the 
various combustibles used in heating. If account is taken of the various 
efficiencies of the ordinary heating apparatus, the number of calories disen- 
gaged by each combustible will be: Coal, 1,560,000 great calories; gas, ordi- 
nary rooms, from 1312 to 515 great calories; gas, for cooking, 2100 great 
calories; electricity, ordinary rooms, 864 great calories; electricity for cook- 
ing, 777 great calories. Allowing that a ton of coal costs 50 franos ($10), a 
cubic metre of gas costs 0.3 franc ($1.80 per 1000 cubic feet) and a kilowatt hour 
0.25 franc (5 cents) the expense of 1000 great calories om the three systems 
would be: Coal, 0.033 franc (% cent); gas, in ordinary rooms, 0.226 franc 
(4.4 cents); gas, for cooking, 0.140 franc (2.8 cents); electricity, for rooms, 
0.289 franc (6 cents); electricity, for cooking, 0.321 franc (6.4 cents). It re- 
sults from these figures, not including coal in the comparison, that for the 
heating of rooms with the most perfect gas stoves an expense of 100 francs is 
needed, as against an expense of 120 francs with electricity, and with apparatus 
such as the silicon electric heaters the expense becomes only half that for gas. 
For cooking, an expense of 100 francs for gas corresponds to a cost of 250 
francs for electricity. M. Le Roy showed two pieces of apparatus typical of 
his system, a stove and a small cooking range. This system consists essentially 
of “electric logs’ or rods of silicon crystals properly agglomerated and en- 
closed in glass tubes to avoid oxidation. These tubes are brought to a tem- 
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perature of about rooo degrees Centigrade by the current. The utensils heated 
may be of any form and for any use, and one, two or more tubes can be 
connected according to the service desired. Their life is very long, experi- 
mental results of from 1500 to 1800 hours having been obtained. The work 
upon them is still in the laboratory stage of development, and has not yet 
reached a commercial scale. The price of the tubes will be about 3 francs 
(60 cents). The stove shown to the society contained 12 of the tubes, each 
consuming from 80 to 100 watts, the total power absorbed being about 1200 
watts. The “electric logs” can be adapted to all sorts of heating and cooking 
utensils, and seem to have a high economy. 


General Hews. 


NEW INCORPORATIONS. 


THE TRENTON LIGHT & POWER COMPANY, Trenton, IIl., has been 
formed with a capital stock of $8000. 

THE CITIZENS ELECTRIC LIGHT & POWER COMPANY, Gonzales, 
Tex., has been incorporated with a capital stock of $5000. 

THE NESCOPECK ELECTRIC LIGHT COMPANY, of Luzerne County, 
has been incorporated at Harrisburg, Pa., with a capital stock of $5000. 

THE ENFIELD TELEPHONE COMPANY, Enfield, Me., has been or- 
ganized with S. W. Brag, president; M. S. Fatey, treasurer. The capital 
stock of the new company is $2000. ‘ 

THE CROFTON STORAGE BATTERY COMPANY, Chicago, IIl., has 
been incorporated with a capital stock of $25,000. The incorporators are 
Charles B. Stafford, A. C. Crofton and J. K. Pumpelly. 

THE BINGHAMTON ELECTRICAL CONSTRUCTION COMPANY has 
been incorporated at Binghamton, N. Y., with a capital stock of $5000. The 
directors are Charles Terhune, L. M. Blanding and R. E. Prince. 

THE MISSISSIPPI VALLEY TELEPHONE COMPANY has been in- 
corporated with a capital stock of $1,000,000. Among those interested are J.C. 
Hubinger, president; D. R. Craig, secretary; J. P. Christy, treasurer, all of 
Keokuk, Ia. 

THE WARWICK VALLEY LIGHT & POWER COMPANY, of Warwick, 
N. Y., has been incorporated to operate in the towns of Warwick and Chester, 
Orange County. The directors are George Whitman, of Morris, and Frank 
Barber and Helen Barber, of Liberty, N. Y. Capital stock, $25,000. 

THE MONROE TELEPHONE COMPANY, of Woodfield, Ohio, has been 
organized for the purpose of building and operating telephone lines. The 
incorporators are G. Wire Hamilton, J. Burtram, I. W. Okey, Frank Mason, 
Miles Okey and George G. Jenkins. The capital stock of the company is $1,000, 

THE ELECTRICAL ENGINEERING INSTITUTE OF CORRESPOND- 
ENCE INSTRUCTION has been incorporated at Jersey City, N. J., with a 
capital stock of $50,000. The incorporators are Herman A. Strauss, Joseph 
Wetzler and Thomas C. Martin, of New York, and Edward Ruth, of 
Union, N. J. 

THE PHCENIX TELEPHONE COMPANY, Pheenix, N. Y., has been 
furmed to operate in Phoenix, Fulton and adjoining towns in Oswego County. 
The directors are C. F. Loomis, F. K. Avery and A. D. Merry, of Phoenix; 
J. K. Whitaker and Lenox Smith, of New, York; E. E. Summey, of Syracuse, 
and C. H. Brace, of Baldwinsville. Capital stock, $10,000. 

THE EASTWOOD & EAST SYRACUSE RAILROAD COMPANY, of 
Syracuse, N. Y., has been formed, with a capital stock of $200,000, for the pur- 
pose of operating an electric railroad in the villages named. Among those 
interested are A. J. Belden, J. A. Seely, C. M. Warner, G. E. Warner, Ed- 
ward Jay, A. P. Fowler, F. J. Webb, M. P. Pierce and C. S. Carroll. 


THE TELEGRAPH AND TELEPHONE. 


ATHENS, ALA.—The Athens Telephone Company is preparing to enlarge 
its plant, and its lines will be carried to various points in this county. 

BAY CITY, MICH.—The Michigan Telephone Company is soliciting sub- 
scriptions in this city at the rate of $12 a year. All contracts must be made for 
one year. 

SPARTA, TENN.—The Gainesboro Telephone Company has decided to 
extend its lines to McMinnville, and is now looking over the routes to secure 
the best one. . 

MILWAUKEE, WIS.—The stockholders of the Northwestern Telephone & 
Electric Company have decided to build a toll line from Oshkosh to Mar- 
quette, Mich. 

DETROIT, MICH.—Governor Pingree, it is reported, has called a specia! 
session of the Legislature for March 22 to consider the question of taxing rail- 
roads, telegraphs and telephones. 

DURAND, WIS.—A telephone exchange is to be established in this city. 
It will be equipped with long distance instruments. The rates for residences 
will be $1, and for business purposes $2 a month. 

MADISONVILLE, KY.—It is now certain that a telephone line will be 
built from Dawson to Madisonville. It will be run by the way of Richland 
and Charleston. Construction work has already begun. 

HAVERHILL, MASS.—The Peoples Telephone Company of Massa- 
chusetts, with headquarters in this city, was the first telephone company to 
incorporate under the laws of Massachusetts. Mr. Nathaniel N. Spofford is 
the manager. 

VIOLA, TENN.—Telephonic communication is to be established between 
this place and the lines of the Cumberland Telephone Company at Morrison. 
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The construction work will be carried on by the Dixie Telephone Company, a 
local organization. 

HUMBOLDT, NEB.—The citizens of this place are taking steps looking to 
the organization of a local telephone company. The entire stock of the pro- 
jected enterprise was readily taken, and the organization will be perfected at 
a subsequent meeting. ‘ 

ROCHELLE, ILL.—Ten citizens of this place have purchased the local 
telephone exchange and formed the Ogle County Telephone Company. The 
company intends to build lines throughout Ogle County during the coming 
spring, and make connections with the Lee County Company. 

SHEYBOYGAN, WIS.—The Eastern Wisconsin Telephone Company will, 
within the next month, receive a franchise from the Common Council of Fond 
du Lac, allowing it to extend its lines into that city. It proposes to charge a 
monthly rental of $2 for business houses and $1.50 for residences. 

PORT HURON, MICH.—The Boynton & Thompson Towing & Wrecking 
Association, of this city, has purchased the telephone line from Sault Ste. 
Marie to Sailor’s Encampment, a distance of 16 miles. The line will be used 
in connection with the towing and wrecking business of the association. 


BOSTON, MASS.—The instrument report of the Bell Telephone Company 
for the month ended February 20, shows that the total number of instruments 
outstanding at that date was 951,180. The number outstanding at the same 
time last year was 793,550, thus showing an increase of 157,630 for the year. 

LEWISTON, PA.—It is stated that some citizens of Juniata County will 
make application for a charter for the Juniata Telephone & Telegraph Com- 
pany. The proposed company will build a telephone and telegraph line in 
Snyder and Juniata counties, with connections in Perry and Miffin counties. 


DECATUR, ALA.—The Long-Distance Telephone Company is making ar- 
rangements to extend its lines from Huntsville to Decatur. The line will 
then be completed through to Birmingham, connecting there with ‘the Georgia 
long-distance lines and completing the longest telephone circuit in the South. 

WASHINGTON, D. C.—A bill has been introduced in Congress looking to 
the establishment of a Government telephone system in Washington, to be 
open to private subscription under the direction of the Postmaster-General. The 
bill appropriates $100,000, and authorizes the purchase of the existing telephone 
system. 

DALLAS, TEX.—It is stated that a proposition has been made favoring 
the consolidation of the North and South Texas districts of the Southwestern 
Telegraph & Telephone Company. The present headquarters of these dis- 
tricts are Dallas and Austin, and the idea is to make Waco the headquarters 
of the consolidated interests. 

TRENTON, TENN.—The Cumberland Telephone & Telegraph Company’s 
toll line, which is being built to fill in a gap between this place and Union 
City, is about completed. This improvement will give Trenton an outlet north 
and south. A local company will be organized here soon to build a toll line 
to Brazil, Eton and Gibson Wells. 

VIOLA, WIS.—The Richland County Telephone Company and the Ridge- 
wood Eagle Telephone Company have completed arrangements to consolidate 
and continue the business of the two concerns under the title of the Richland 
County Telephone Company. The consolidated company owns and operates 
325 miles of toll line, besides the exchanges in this city and Muscoda. 

DOWAGIAC, MICH.—The Mutual Union Telephone Company’s long-dis- 
tance lines have been completed through Ostemo, Mattawan, Lawton, Mar- 
cellus, Paw Paw, Decatur and Dowagiac, and are expected to reach Niles and 
Buchanan in a few days. Dowagiac is the only place that has a local exchange, 
but in towns where the population is large enough to warrant support ex- 
changes will be established as soon as possible. 

CINCINNATI, OHIO.—Over 96 per cent. of the telephone subscribers in 
the Cincinnati Exchange district of the City & Suburban Telegraph Associa- 
tion have signed a remonstrance against the passage of the bill now before 
the Ohio Legislature, having for its object the reduction of telephone rates. 
They aver that the enactment of the bill would impair the service, and that 
such legislation would be adverse to their interests as subscribers. 


BOSTON, MASS.—It is stated that the damage to the property of the New 
England Telephone & Telegraph Company, caused by the blizzard last month, 
amounted to about $100,000, exclusive of the loss of business. The company 
had to replace 2000 poles, which cost on an average about $15 each. A great 
deal of the wire was rendered useless by becoming hopelessly entangled. The 
Southern New England Telephone Company was more fortunate, the damage 
to its lines amounting to only about $5000. 

COLUMBIA, TENN.—In the case of the State of Tennessee v. Leland 
Hume, lessee of the Cumberland Telephone & Telegraph Company’s franchise 
in Maury County, a decree was rendered, enjoining the defendant from oper- 
ating in Maury County. The decree states that the lease made by Hume was 
absolutely null and void, and that the telephone company could not legally 
lease its corporate franchise to a private individual, and thus shake off its 
corporate duties and liabilities to the public. 





ELEcTRIcC LIGHT AND POWER. 





ALBANY, N. Y.—At the special election at Watervliet the taxpayers decided 
by a good majority to appropriate $16,000 for improving the electric light plant. 

WEST CHESTER, PA.—The Lancaster Electric Light, Heat & Power 
Company, of Lancaster, has just purchased a site in the business part of the 
city for a sub-station. 

CANTON, N. Y.—Messrs. E. A. Merritt and Ogden Tappin have bought 
the water power at Hannawa Falls. They will put in a large stone dam and 
furnish electric light and power. 


WASHINGTON, PA.—The Electric Light & Power Company will extend 
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its service to East Washington Borough, the council of the latter place hav- 
ing granted the necessary franchise. 

ALBANY, N. Y.—The trustees of Coxsackie have awarded the contract for 
lighting the village by electricity to James G. Newbury for five years at $2500 
annually. The contract calls for forty arc lights by August 1. 

NEW YORK CITY.—The South Orange, N. J., board of trustees has 
granted a petition of the Peoples Light & Power Company, to temporarily 
light South Orange Avenue, ‘“‘ to demonstrate how the street would look if 
lighted under a contract with the company.” 

PITTSBURG, PA.—It is stated that the Westinghouse Company is nego- 
tiating with the British Government to establish an electric power plant at 
Assouan Cataract, on the Nile. It is to be used in the development of the 
cotton growing district, and will cost nearly $400,000. The Pyramids, it is 
stated, may also be lit by the same means. 

NEW YORK CITY.—A syndicate of New York capitalists proposes to pur- 
chase the water privileges of the Housatonic River at Shelton, 20 miles from 
Waterbury, Conn., now owned by the Housatonic Water Company, of Bridge- 
port, Conn., and to use the power to run a large electric plant to furnish 
power to factories and the electric railways of all Connecticut west of the 
Connecticut River. 


THE ELECTRIC RAILWAY. 


JERSEY CITY, N. J.—A new trolley line is to be operated between Jersey 
City and South Orange. 

DALLAS, TEX.—The Dallas Street Railway will change the motive power 
of several lines to electricity. 

PROVIDENCE, R. I.—The House has passed a bill incorporating the Fal! 
River & Stone Bridge Electric Railway Company. 

PORTLAND, ME.—The power house of the Waterville & Fairfield Elec- 
tric Railway at Fairfield is to be greatly enlarged this spring. 

WILLIAMSPORT, PA.—The new trolley line between East Lewisburg, 
Milton and Watsontown was opened last week, with a good business. 

HARTFORD, CONN.—The Railroad Commissioners have extended the time 
for vestibuling the cars of the Norwich Street Railway Company until next 
year. 

DENVER, COL.—The Cable Railway Company has an ordinance before the 
Council asking for permission to transform all its lines to the overhead trolley 
system. 

BUFFALO, N. Y.—The construction work on the new trolley line between 
Buffalo and Lancaster will be begun in April. The road will cost nearly 
$200,000. 

NASHUA, N. H.—New York parties are negotiating for the Laconia Street 
railway. If successful they will extend it to Weirs along the eastern shore of 
Lake Paugus. 5 

CAMDEN, N. J.—Preparations for the construction of an electric railway 
from Milford to Collin’s Beach are being made. The franchise through Cam- 
den has been granted. . 

BOSTON, MASS.—The Selectmen of Webster have granted a fifty years’ 
franchise to the Webster & Dudley Electric Railway Company, which will 
build at once. Capital, $50,000. 

RICHMOND, VA.—The Governor has signed the bill to authorize the town 
of Farmville to grant a twenty-five years’ franchise to any incorporated electric 
street railway to operate in that town. 


WORCESTER, MASS.—The directors of the Southbridge & Charlton Street 
Railway have voted to accept the franchises as granted by the Selectmen of 
those places. Work will begin April 15. 

RICHMOND, VA.—The Legislature has been petitioned for an electric rail- 
road from Culpeper to Rappahannock and Madison counties. The town of Cul- 
peper will subscribe $5000, and the county $50,000. 

BENNINGTON, VT.—An electric road from West Rutland to Middletown 
Springs will be built next summer. At a town meeting the people of the lat- 
ter town voted to take $10,000 worth of stock in the road. 

BRIDGEPORT, CONN.—The Milford Street Railroad Company wants 25,- 
ooo ties and a large number of trolley poles. A meeting of the company has 
just been held to give opportunity to dealers to supply the same. 


FRANKLIN FALLS, N. H.—The Selectmen of York, Me., have granted 
the right to the Portsmouth, Kittery & York Beach Electric Railroad to extend 
its tracks to Wells, Me. A portion of the layout will be over private land. 


NEW YORK CITY.—The Tarrytown, Mamaroneck & White Plains Electric 
Railway Company has been given by the Mamaroneck Trustees a franchise 
that includes the privilege to carry freight between certain hours of the day. 


WASHINGTON, D. C.—The Senate has passed the bill authorizing the 
extension of the lines of the Capital Traction Company. The company is 
given all it asked for except the line in front of the Capitol on the easterr 
plaza. 


COLUMBIA, PA.—The Pennsylvania Railroad Company will build a trolley 
line between Sunbury and Lock Haven, on the bed of the old canal. The road 
will touch Sunbury, Milton, Watsontown, Munsey, Halls, Williamsport, Jersey 
Shore and Lock Haven. 

BRIDGEPORT, CONN.—The Selectmen of Stratford have approved the 
layout of the Shelton Street railroad extension from Huntington line to Para- 
dise Green. When the Huntington Selectmen’s approval is secured the con- 
tracts for the construction of the road will be let. 








PITTSBURG, PA.—A new electric street railway, 6 miles long, has been 
projected to connect New Kensington, Parnassus and Arnold. The company 
has just been incorporated with $12,000 capital. When the bridge across the 
Allegheny River at Tarentum is completed the line will be extended to Natrona 
and Creighton. 
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BETHLEHEM, PA.—The Emaus Council has unanimously granted the 
right of way to the Allentown and Emaus Electric Street Railway Company. 
The company is capitalized at $50,000. The work will be completed by June 1. 

ST. JOHNSBURY, VT.—The people who put in the electric road from 
Waterbury to Store promise to build the projected line from Rochester to 
Bethel if the people will raise $70,000, They will not ask for a dollar of the 
money till the road is open and is doing business. 

NEW BEDFORD, MASS.—Negotiations between the Fall River Street 
Railway and the Globe Street Railway have progressed so far toward con- 
solidation that the principal .conditions have been practically agreed upon. 
All details will soon be presented to the railroad commissioners for approval. 

BEVERLY, MASS.—The electric street railway is to be extended through 
Rowley to the Parker River Bridge, where it will connect with the road from 
Newburyport. This small piece of track will render it possible for one to ride 
by trolley from Boston to Nashua, N. H. The entire system will be ready by 
August. 

SOUTHINGTON, CONN.—The contract for building the Meriden Trolley 
road has been let to Sanderson & Porter, of New York. Work will he com- 
menced April 1, and finished by Memorial Day. The power house will be 
located at Milldale. The contract calls for 8 miles of road, from Meriden to 
Oak Hill Cemetery. 

GRAND RAPIDS, MICH.—The Common Council of Coldwater, this State, 
has granted Duncan & Condon, of Saginaw, a thirty years’ franchise to con- 
struct and operate a street car line in that city. The hme, which will be ex- 
tended to the “San Souci,” a neighborhood summer resort, will be completed 
in eighteen months. 

HUNTINGTON, L. L., N. Y.—The Huntington Railroad Company will build 
a station and power house at Huntington Harbor. The road runs between the 
Long Island Railroad station and the harbor. It is understood that the plant 
and franchise of the company will be transferred to the Long Island Railroad 
Company, and that after the trolley system is introduced on the Huntington 
line the road will be extended to Northport, Centreport and Cold Spring 
Harbor, and used as a feeder for the Long Island Railroad. 


LEGAL NOTE. 


THE APPELLATE DIVISION OF THE SUPREME COURT on March 
11 rendered a decision upon the application of the Rapid Transit Railroad 
Commission for a rehearing upon the question of the $15,000,000 bond proposed 
to be exacted from the contractors who might undertake to build and operate 
the underground railroad in New York City. The court did not accede to the 
request for a reargument upon this point, but decided to modify the terms re- 
garding the bond. It decided that the Rapid Transit Commission must demand 
a bond of $1,000,000, to run through the whole term, and one for $14,000,000, to 
run during the period of constructing and equipping the road. The opinion 
was written by Presiding Justice Van Brunt, and concurred in by Justices 
Rumsey and Patterson. Justice Ingraham dissented, taking the ground that 
the report in favor of building the road should not be confirmed at all. 





PERSONAL NOTES. 

MR. B. H. CULBERTSON, formerly connected with the Westinghouse 
Machine Company, Pittsburg, Pa., is now with the “Engineering Magazine” 
of New York. 

MR. A. C. GARRISON, treasurer of the Columbia Incandescent Lamp 
Company, St. Louis, Mo., is East on a business trip, and on Saturday last was 
a welcome visitor to the metropolis. He returned home by way of Baltimore 
and Pittsburg. Mr. Garrison feels exceedingly pleased with the condition of 
the Columbia Company’s business, which continues to grow and increase. 


Trade and Modustrial Motes. 





THE FACTORY of the Cronk Hanger Company, Elmira, N. Y., was re- 
cently destroyed by fire. 

MR. T. E. D. RITCHIE, for several years city salesman for the Chicago 
Edison Company, and later for Sargent & Lundy, of Chicago, has come on 
to New York to represent the Fort Wayne incandescent lamps. His office will 
be at 115 Broadway. 

MESSRS. EUGENE MUNSELL & CO., New York and Chicago, are mail: 
ing to the electrical trade throughout the United States copies of their 1898 
catalogue of mica specialties. The rapid growth of this company’s business is 
a sure indication of the appreciation of these specialties. 

THE WARREN ELECTRIC & SPECIALTY COMPANY, Warren, Ohio, 
desires to caution the trade from confounding it with the Warren Electric 
Company, of Chicago, which passed into the hands of a receiver recently. It 
is still in the field, as active as ever, selling ‘Anti-Trust’? lamps. 

THE WALKER COMPANY, in its Circular No. 1066, just issued, describes 
and illustrates the lighting plant in the new Astoria Hotel in New York City. 
This is said to be the largest isolated plant in the world. It was the subject 
of an illustrated article in Toe Extectricat Worxtp of December 25, 1897. 

THE E. T. BURROWES COMPANY, Portland, Me., in two catalogues 
just issued, describes and illustrates its various styles of automatic car cur- 
tains and fixtures. Catalogue E relates to curtains for open or summer street 
ears, and Catalogue C to curtains for box street cars and railway coaches. 

THE QUAKER CITY ELECTRIC COMPANY, 237-239 Dock Street, Phila- 
delphia, Pa., has just issued a pamphlet calling attention to the good points 
of its perfected moderate speed, iron-clad types of dynamos and motors. The 
excellent half-tone illustration shows the machine to be of good design and 
substantial construction. 
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SEALED PROPOSALS will be received by James A. Fanning, clerk of the 
Board of Public Works, of Columbus, Ohio, until noon, March 24, for furnish- 
ing the labor and materials for the construction of an electric light plant for 
that city. The contracts will call for engines, boilers, dynamos, impulse or 
turbine wheels, lamps, poles and wire. 

THE WIRT DYNAMO BRUSH, the Wirt field rheostat and Queen-Wirt 
switchboard and portable instruments form the subject of a little pamphlet 
just issued by Mr. Charles Wirt, 1028 Filbert Street, Philadelphia, Pa. At 
the back are presented copies of several testimonials, in which the merits of 
these brushes are prominently brought out. 


THE ARMOUR ELEVATOR at Chicago has recently started up a Ball 
engine, built by the Ball Engine Company, Erie, Pa. An engine of this com- 
pany’s make has also been recently installed in the Eden Musee at Chicago, 
for lighting purposes, and the Bristol Gas & Electric Light Company, Bristol, 
Tenn., has just put in a 200-hp Ball cross compound, condensing engine. 


THE RASTER CARBON RHEOSTAT COMPANY, Chicago, is laying 
great stress upon the results obtained from the use of its instruments. The 
company is now working on some special resistances for very high voltage 
circuits, which are to replace other forms of resistances which have proven 
unsatisfactory. It has lately issued a circular descriptive of its apparatus. 


THE ELECTRIC APPLIANCE COMPANY, Chicago, -Ill., desires to 
emphasize the fact that it is the agent for a commercially successful electric 
soldering iron. It has now been handling the irons of the American Elec- 
trical Heater Company for about two years, and states that in not a single 
case have they failed to give satisfactory results. Every iron is guaranteed to 
do its work in a satisfactory manner. 


THE INDIANA NOVELTY MANUFACTURING COMPANY, Plymouth, 
Ind., informs us that it is considering the question of going into the manu- 
facture of telephone woodwork. It has had experience in this line, and this, 
together with its large facilities, will insure the production of first-class goods. 
The company has a large factory and employs about 300 men. It is now 
manufacturing wooden rims for bicycle wheels. 


THE FOREST CITY ELECTRIC COMPANY, Cleveland, Ohio, has issued 
a catalogue of roll drop and drop forged railway commutator bars. The roll 
drop bars are cast from pure lake copper and cold forged or pressed to size 
by hydraulic machinery, producing a dense, accurate bar. Dimensiona! dia- 
grams of the many forms of commutator bars made by the company are 
given on a one-half size scale. A telegraph code is also included. 


THE ROCHESTER ELECTRIC MOTOR COMPANY has just moved 
its establishment to the corner of Mill and Platt Streets, Rochester, N. Y., 
where, with more room and new machinery, it will be better able to meet the 
growing demand for its direct current dynamos and motors. The management 
of the company has been changed, the present officers being F. C. Kimmel, 
president; Edward L. Davison, secretary and treasurer, and P. J. McDonald, 
superintendent. 

PROPOSALS FOR ELECTRIC LIGHTING AND POWER INSTALLA- 
TION on Great Gull Island, N. Y., were opened March 3, 1898, by Major Smith 
S. Leach, of the Corps of Engineers, United States Army, in the engineer’s 
office, New London, Conn. Among the bidders was the McCay-Howard En- 
gineering Company, 106 East German Street, Baltimore, Md., its bid covering 
the entire plant of a Hornsby-Akroyd oil engine, belt and dynamo. This bid 
was recommended for acceptance. 

STEEL GEARS AND PINIONS form the subject of a small pamphlet, 
well illustrated and printed, issued from the press of the General Electric 
Company, under the title of “‘A Modern Gear Plant.’”’ It contains a descrip- 
tion of the extensive plant which that company has established at the River 
Works at Lynn, for the exclusive manufacture of steel gears and pinions, 
equipping it throughout with the most modern machinery. This pamphlet 
will be sent on application to any of the company’s sales offices, one of which 
is found in every large city in the United States. 


MR. SEARS B. CONDIT, JR., of Messrs. L. A. Chase & Co., Boston, 
was in New York last week. Mr. Condit’s firm will handle the new conduit 
of the Safety Conduit Company, Rankin Station, Pa. He says that one of 
the excellent points of the new conduit is that the interior roughness of the 
ordinary gas pipe has been obviated in the new method of manufacture. The 
Safety Conduit Company has a way of turning out its product so smooth 
inside that the wires can be easily passed through it. He speaks very highly 
indeed of the new product, and anticipates a large sale for it. 

THE PIERCE & MILLER ENGINEERING COMPANY, 26 Cortlandt 
Street, New York, reports increasing demands for export shipments of high- 
grade engines and boilers. During the past month the work of installing a 
large and unique railway plant has been completed, and the plant is running 
smoothly and effectively. Orders for the average size of outfits have kept the 
company’s staff quite busy. The automatic shaft governor to regulate high 
and medium speed engines, recently adapted to this firm’s electric railway and 
lighting engines, is giving the utmost satisfaction, and several repeat orders, 
we are informed, have already been received as a consequence. 

THE KEYSTONE ELECTRICAL INSTRUMENT COMPANY, Phila- 
delphia, Pa., has appointed Mr. W. R. Garton as its Western representative. 
Mr. Garton’s Headquarters will be at 414 Ashland Block, Chicago. The com- 
pany is competing for Western business, and with its interests in Mr. Garton’s 
hands there is every reason to believe that its instruments will become very 
extensively known and used in the territory over which that gentleman has 
control. The company reports a largely increased demand for its instruments, 
necessitating the running of its factory night and day since the first of the 
year to keep up with the orders. It is preparing to increase its manufacturing 
facilities. 

THE MICA INSULATOR COMPANY, New York, Chicago and London, 
announces that it is now prepared to furnish ““M. I. C. Compound” rope and 
bond paper. This line of insulation is made from the finest grade of rope and 
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bond paper, and treated with two baked coatings of M. I. C. compound. The 
rope paper is furnished in sheets 1 yard wide, 2 yards long, and carefully 
packed. The average breakdown test is said to be 739 volts per millimetre. 
The thickness is 4% millimetres. The bond paper is furnished in sheets 
19 X 24 inches and 22 x 34 inches, the average breakdown test being 859 volts 
per millimetre. The thickness of the paper is 5 millimetres. The company 
will be pleased to send samples upon application. 

CORRECTION.—In the article on “High Pressure Insulator of New Con- 
struction,” published in THe Exvectricat Wortp of February 26, the state- 
ment that a decision in certain interference proceedings in the United States 
Patent Office was rendered in favor of Locke against Boch may have been 
misleading to some readers. More accurately stated, the action of the Patent 
Office was a denial by the examiner of Mr. Boch’s motion to dissolve the 
interference between his claims and the claims of Mr. Locke, for reasons 
set forth in the motion. The examiner’s action places the two applicants 
in the same position they occupied before the motion was made, and leaves 
the interference proceedings to be decided on the merits. 

THE FERRACUTE MACHINE COMPANY, Bridgeton, N. J., manufac- 
turer of presses and dies, has been very successful in its business during the 
last two years, and has kept a full force of workmen running through the dull 
times. Its foreign trade is increasing, and it is constantly shipping some of 
its machines to England, France and Germany. It has recently sent presses 
for notching armature discs to France, and also shipped a large double-crank 
press to Budapest. This is the second large machine it has sent to the same 
factory, and it has supplied a number of the same style to the American fac- 
tories. The company make 120 different styles of double-crank presses, with 
various forms of beds and also a line of presses for light metals, which are 
used for cutting smaller discs. 

THE WESTERN ELECTRIC COMPANY, 
Bulletin No. 25, descriptive of the Lakon transformer. 
are made for long-distance transmission for the ordinary 1000 and 2000 volt 
primary and 110 and 50 volt secondary, for three-wire system and for arc-light 
transmission. They are all insulated, and can be run either as dry transform- 
ers or oil insulated transformers. A strong demand already exists for the 
Western Electric Company’s improved desk fans for 1898. The company manu- 
factures desk and bracket fans for 110, 220 and 550 volts; also ceiling and 
column fans. The column fans have two speeds, while al! the other fans 
have three speeds. The company carries in stock a large supply of Simplex 
friction tape and Simplex splicing compound. 

TOUCHING THE MATTER of the receivership of the Warren Electric 
Company, Chicago, referred to in last issue of THE ELrectricaL WorRLD, Mr. 
C. C. Warren writes that it was he who applied for the receiver, and that he 
adopted that course in order to protect certain claims against the com- 
pany. The appointment of a receiver seemed to him to be the only means of 
compelling an accounting from the treasurer of the company and the surrender 
of the company’s funds. Mr. Warren asserts that the action was precipitated 
by an attempt on the part of the treasurer and three others to gain possession 
of the Illinois company, take the business to New York and there manufac- 
ture the Warren alternator in competition with the Warren Electric Manufac- 
turing Company, of Sandusky, Ohio, which is an entirely distinct corporation 
from the other. 

THE INTERNATIONAL CORRESPONDENCE SCHOOLS, 
Pa., has inaugurated a unique method of calling public attention to its work. 
It has fitted up a railway car, which will be sent on a tour through the prin- 
cipal manufacturing cities of the country. The plan of work proposed to be 
followed is to locate the car for a time in the immediate vicinity of large 
manufacturing establishments and afford to those interested a_ practical 
demonstration of the methods in which the work of the schools is carried on. 
The car was built and fitted out expressly for this work, and is very hand- 
somely finished both inside and out. On the panels on the outside of the car, 
between the windows, are painted, with suitable inscriptions, the names of 
men prominent in different branches of science, including those of Thomas A. 
Edison, Michael Faraday, George Westinghouse, Jr., James Watt, George 
Stephenson and others. 

MR. G. R. MACINTIRE, of the International Arc Lamp Company, corner 
Mercer and Houston Streets, New York, has on exhibition in a globe of water 
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UNITED STATES PATENTS ISSUED 
[In charge of Wm. A. Rosenbaum, 177 Times Building, 
600,135. ELECTRICAL SURGICAL ENGINE; A. W. Browne, 
N. Y. App. filed Oct. 19, 1897. The combination, in an electrical surgical 
or dental engine, of a base, a motor and rheostat supported thereby, a con- 
tact lever of the rheostat, an upright standard connected to the base, con- 
trolling handle at the top of the standard, and connections between the 
controlling handle and contact lever, whereby the 
trolling handle may be imparted to the contact lever. 
600,202. TROLLEY WIRE SYSTEM; W. J. Kauffman, E. W. Conkell and 
O. F. Kauffman, Canton, Ohio. App. filed June 5, 1897. The combination 
of a support or pole having attached thereto a bracket or arm, a pivoted bar 
carrying a trolley wire, a wire connected to the pivoted bar, and to a 
switch bar, the switch bar pivotally attached and located between two clips 
and an emergency wire. 
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at his office a submarine enclosed arc lamp, designed for submarine wrecking 
work, submarine photography and general submarine operations. The lamp is 
absolutely waterproof, and is protected by a brass cage. The outer globe is 
made of heavy glass, capable of withstanding a pressure of 400 pounds to the 
square inch, or more. The lamp is 21 inches long over all and 5 inches wide, 
and burns with unaffected brilliancy under water. It will burn 150 hours. Mr. 
Macintire proposes to make a practical test of it next week, when he will lower the 
lamp into the Atlantic Ocean. There is a special demand for this lamp at this 
time for use in connection with operations on the wreck of the United States 
battleship ‘‘Maine” in Havana harbor. The lamp gives a very powerful and 
steady light under water. A free circulation of air between the inner and 
outer globes is provided for. 

MESSRS. SIPE & SIGLER, manufacturers of the Willard storage battery, 
Cleveland, Ohio, have delivered 58 cells to the Washburn Memorial Orphan 
Asylum, Minneapolis, Minn.; 64 cells to the Eclipse Electrical Company, 
St. Louis, Mo.; 80 cells to the American Incandescent Lamp Company, War- 
ren, Ohio; so cells to M. A. Seed, St. Louis, Mo.; 28 cells to Prof. C. H. 
Wing, Ledger, N. C., and 38 cells to the Riker Electric Motor Company, 
Brooklyn, N. Y. These batteries are to be used in connection with isolated 
plants. For telegraph and telephone purposes 100 cells were sold by the com- 
pany to the Home Telephone Company, Cleveland, Ohio; 40 cells to the Ameri- 
can District Telegraph Company, Cleveland, Ohio, and several small orders to 
the Western Union Telegraph Company. The horseless carriage trade, this 
firm states, is very brisk. It has received orders within the past two weeks 
for 700 horseless carriage cells, among the purchasers being the Riker Elec- 
tric Motor Company, Brooklyn, N. Y.; the United States Carriage Com- 
pany, Chicago, Ill.; C. H. Barrows Company, New York; Montgomery, Ward 
& Co., Chicago, and the Gugler Electric Company, Minneapolis, Minn. 


THE ARMORITE INTERIOR CONDUIT COMPANY, Pittsburg, Pa., 
has issued a little pamphlet describing and illustrating the manufacture of 
Armorite conduit. Views of many of the departments in the company’s fac- 
tory are also given, together with a price list of tubing and accessories. 
Armorite is a steel tube lined with live kiln-dried bass wood, cut with tongue 
and groove in two semi-cylindrical sections. The wood is thoroughly treated 
under pressure with a product of petroleum, which penetrates every pore and 
destroys the active properties of the wood, at the same time excluding gases 
The two sections are then placed together (over a mandrel) 
Any thickness 


and moisture. 
forming a complete tube and then forced into the steel armor. 
of wood can be used, but it is ordinarily cut one-sixteenth of an inch thick. 
The object of putting it into the tube in two sections is to facilitate bending 
without affecting the insulation, one-half sliding on the other. The tubes 
are made in 10-foot lengths and longer, if required. The interior remains 
smooth’ under any and all conditions’ and changes in temperature, and there 
is nothing within to cause the wires to stick. Any ordinary rubber covered 
wire without extra insulation may be used in Armorite. It is stated that 
there are millions of feet of Armorite in actual service in some of the largest 
buildings of the United States, Canada and Great Britain with the most satis- 
This tubing is also in use underground, carrying high pres- 


factory results. 
Armorite conduit 


sure alternating currents on ordinary rubber covered wire. 
has been approved by the National Board of Fire Underwriters, New York 
Fire Department and all local boards in _ the United States. 





Business ‘otice. 


REDUCED FREIGHT RATES FOR SETTLERS.- 
the movement of settlers and land buyers from Illinois, Wisconsin, Iowa and 
the Eastern States to Western Minnesota, South Dakota and North Dakota, 
the Chicago, Milwaukee & St. Paul Railway Company has very materially 
reduced its carload rates for emigrant movables, so that farmers who have 
purchased lands in Western Minnesota, South Dakota and North Dakota can 
take all of their belongings with them to their new homes at small expense, 
which inducement upon the part of the Chicago, Milwaukee & St. Paul Rail- 
way will no doubt be greatly appreciated by those who are thus benefited. 
For further information apply to any representative of the Chicago, Milwaukee 
& St. Paul Railway, or address J. H. Hiland, General Freight Agent, Old 


Colony Building, Chicago, Lil. 


-In order to encourage 
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600,228. POLYPHASE CURRENT TRANSFORMER; C. Kurda, Nurem- 
berg, Germany. App. filed Nov. 5, 1896. A transformer for polyphase alter- 
nating currents, consisting of two or more sets of inducing coils of different 
phase: placed one upon another, in combination with laminated sheet induc- 
tive material surrounding said sets of inducing coils, and separating them 
from each other, 

600,230. ELECTRO-THERAPEUTIC EXERCISING APPARATUS; A. Mar- 
tin, Paris, France. App. filed Nov. 23, 1897. A system of electro-mechanical 
apparatus for exercising the muscles of the human body, and thereby gener- 
ating an electric action applicable to all or any part of the body; comprising 
a frame, a shaft, a pulley actuating a magneto-electric generator whose poles 

are respectively connected to the hand grips, a crank handle, a brake drum 

encircled by brake shoes, segments embraced by a cord connected to a 

spring balance and also to a regulating pulley adjustable by means of a 

notched lever to vary the tension of the cord and spring balance. 
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600,244. GAUGE ALARM; H, Cunderman, Brookfield, Wis. App. filed July 7, 
i 1897. A steam gauge having the usual graduated scale and hand or pointer, 
and provided with a curved, slotted bar attached to the dial plate, and a 
contact plate adjustably securable in the slot of said curved bar, in the path 
of movement of the outer end of the hand or pointer, the the curved bar and 
the stem of the hand or pointer forming the two poles of an electric circuit. 


600,265. ELECTRICAL MEASURING INSTRUMENT; A. H. Hoyt, Pena- 
cook, N. H. App. filed July 2, 1807. In an _ electric measuring 






wd 


ev ETT ETL 


No. 600,277.--ELectric Arc Lamp. 


instrument having a graduated scale and a pointer whose movement thereon 

/ is caused by the current on the circuit, suitable mechanism for preventing 

3 movement of said pointer to zero should the current be diminished or 
stopped after having recorded the maximum load on the circuit. 

600,277. ELECTRIC ARC LAMP; J. H. Duncan, San Francisco, Cal. App. 
filed July 13, 1897. In an arc lamp, the combination of a fixed upper frame 
or base carrying the actuating magnets, upper carbon and clutch mechanism 
therefor, a lower movable frame normally upheld by a spring carrying the 
lower carbon and acting as a trip for the clutch mechanism and connections 
whereby the lower movable frame is controlled by the actuating magnets. 

600,285. ELECTRIC HEATER; R. J. Holland, New York, N. Y. App. filed 
Dec. 24, 1896. The combination with a flexible liquid holding receptacle pro- 
vided with a contracted mouth or aperture, of an insulating closure con- 
sisting of a screw plug having a connected housing, one or more resistance 
coils within said receptacle and attached to said screw plug, electrical con- 
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nections to said coil or coils within said housing, and a switch also within 
said housing and by means of which the electrical current may be turned 
off and on, as desired. 

600,290. THERAPEUTIC ELECTRODE; J. S. Muir, San Francisco, Cal. 
App. filed Aug. 24, 1897. A therapeutic electrode, consisting of an electro- 
chemical decomposing cell of porous material adapted to contain and electro- 
lytic fluid, an electro-conducting rod extending thereinto, and means where- 





THE ELECTRICAL WORLD. 


Vor. XXXI. No. 12. 


by a current may be passed through the electrolyte within the porous 
cell. 


600,336 INSULATING CONNECTOR; H. E. Pearce, Brooklyn, N. Y. App. 
filed May 18, 1897. An insulating connector for electrical fixtures having 
a top bracket formed with a hub, whose opening is larger than the diameter 
of the supporting pipe, and set screws in the said hub for attaching the 
said connector. 


600,356. AUTOMATIC REGULATOR FOR ELECTRIC CURRENTS; J. D. 
C. Chateau, Paris, France. App. filed July 10, 1897. An automatic regulator 
for electric currents, comprising a magnet or coil, an armature, a resistance, 
two contact pieces between which the armature is arranged, and connections 
whereby the coil, the armature, the resistance and one of the contact pices 
are in the main circuit, while the other contact piece is in a shunt circuit. 


600,380. GALVANIC APPARATUS; G. H. A. Schaefer, Buffalo, N. Y. App. 
filed Jan. 7, 1898. A galvanic apparatus consisting of a cabinet having a 
lower compartment, an upper rear compartment and an upper front com- 
partment, an angular cover for opening or closing the upper front compart- 
ment and a hinged side wall for opening or closing the lower and upper 
rear compartments, a number of batteries located in the lower and upper 
rear compartments, a series of metal plates located in the upper front com- 
partment, and successively connected to the batteries by negative wires, a 
series of positive wires successively connecting each battery with the next, 
a pivoted switch adapted for separate contact with the metallic plates con- 
nected to the batteries for increasing or lessening the electric current, and 
a positive and negative wire for contact with the patient under treament 
connected to the batteries and to the switch for utilizing the current from 
any number of batteries, as desired. 


600,381. ELECTRIC RAILWAY; J. F. Scherpe, deceased; L. Scherpe, St. 
Louis, Mo., administratrix. App. filed April 12, 1897. An electric railway, 
comprising sealed switch boxes placed suitable distances apart, an insulated 
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main supply conductor extending through the said boxes and supported 
thereby, the said conductor having a bare portion within the said box, a 
contact fixed to the said bare portion of the conductor within the said box 
a plunger fitted to silde in each box, and adapted to engage the said con- 
tact, spaced and independent contact bars connecting the said plungers in 
pairs to leave an electrically free and undisturbed space between the said 
bars, and a current conveying trolley adapted to engage the said bars. 


600,384. SIGNALING APPARATUS; V. K. Spicer, Kenilworth, Ill. App. 
filed April 27, 1897. In-a signal apparatus, the combination of a signal hav- 
ing a bias to “danger,” a pin having a back-and-forth movement in different 
planes, a lever having one arm extending into the line of movement of the 
pin when moving in one direction, and its opposite end connected to the 
signal, a catch, means operated by the pin shifting mechanism for shifting 
the catch into engagement with the lever and a magnet for holding the catch 
in engagement with the lever. 


600,385. SIGNALING APPARATUS; V_ K. Spicer, Kenilworth, Ill. App. 
filed July 13, 1897. In a signal apparatus, the combination of a signal hav- 
ing a bias to “danger,” a pin moving in a circular or approximately circular 
path, a lever having one end connected to the signal, a finger movably 
mounted on the opposite end of the lever and projecting into the path of 
movement of the pin, and a catch controlled by train movements for lock- 
ing the finger in normal position. 


600,417, ELECTRIC HEATER; E. E. Goll, New York, N. Y. App. filed 
Aug. 12, 1897. An electric heater, comprising a helix of resistance wire 
coiled into a compound helix, combined with a support therefor, said helix 
being compressed against said support so that it exerts an expansive 


tendency. 


600,457, ELECTRICAL BATTERY; N. B. Stubblefield, Murray, Ky. App. 
filed Oct. 24, 1896. A combined electrical battery and electromagnet, for use 
with water as an electrolyte, comprising a soft-iron core piece and a voltaic 
couple of copper and iron wires insulated from each other and closely and 
compactly wound together in separate insulated layers to produce a solid 
coil body surrounding the soft-iron core piece. 


600,475. ELECTRICAL INSULATOR AND METHOD OF MAKING 
SAME; J. W. Boch, East Liverpool, Ohio. App. filed Oct. 23, 1897. The 
mode of making a petticoat insulator by moulding it in two or more parts 
of clay, coating them with glazing material, fitting them together, supply- 
ing extra glazing material at the joints between the petticoats and firing the 
united and coated parts with the petticoats uppermost, so that the glazing 
material will be melted and flow into and fill all the spaces between the parts. 


